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Litton

BIONETICS 7315 Wisconsin Avenue, Bethesda, Maryland 20014 301 881-5600

November 24, 1972

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2311

Dear Mr. Appleby:

Litton Bionetics, Inc. is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies” for compound FDA 71-1,
Ammoniated Glycerrhizin.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies;*and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

If there are any questions concerning this report, or, if addtional
information is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

DPAF:11s
Enclosures (8)
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I. REPORT

A. - Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin-
istration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test compound is .
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

I:B BIONETICS | .
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changes occur, the types of damage expected due to the action of chemicals
are structural rearrangements, breaks and other forms of damage to ths
chromosomal complement of the cells exposed. |

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is accom-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sehsitive indicators of genetic damage.
| o }AThe}Domfnanf Letha]ITest,is an accurate and sénsitive measure
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of ‘
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could lead to sterility
or reduced reproductive capacity of the F] genération. The action of a mutagen
on specific portions of spermatogenesis is also apparent fn this test.

B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

[B BIONETICS 2
Litton :
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and the Dominant Lethal Assay, both jn yivo and jg_xj;rg tests are employed
with the cytogenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound
1. Test Material
Compound FDA 71-1, Ammoniated Glycerrhizin, as supplied
by the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical dis-
cussion.
The dosage levels employed for compound FDA 71-1 are

as _follows for Cytogenetics Studies in vivo in rats.

Low Level 30 mg/kg '
Intermediate Level 2500 mg/kg

High Level 5000 mg/kg

Negative Control Saline

Positive Control (TEM*) 0.3 mg/kg

The dosage levels employed for compound FDA 71-1 are as

follows for Host-Mediated Assay in vivo in mice.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline
Positive Control (EMS**) 350 mg/kg
(DMN***) 100 mg/kg -

* Triethylene Melamine
**  Ethyl Methane Sulfonate
***  Dimethyl Nitrosamine

[:B BIONETICS
Litton
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The dosage levels employed for compound FDA 71-1 are

as follows for the Dominant Lethal Assay in vivo in rats.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline

Positive Control (TEM¥) 0.5 mg/kg

The in vitro cytogenetics studies were performed employ-

ing three logarithmic dose levels.

Low Level 10 mcg/mil
"~ Medium Level 100 mcg/ml
High Level 1000 mcg/ml
Negative Control Saline
Positive Control (TEM*) 0.1 mcg/ml

*Triethylene Melamine

The discussion of this test is contained in the technical

discussion. ‘
D. Methods N :
The protocols employed are explained in Appendices C and D.
E. Summary

1. Host-Mediated Assay
This compound is considered a possible mutagen af the
dosage levels employed in this study.
2. Cytogenetics
a.  Invivo
The\compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered
orally at the dosage levels employed in this study.
b.  In vitro
The compound produced no significant aberration

in the anaphase chromosomes of human tissue culture cells when tested at the
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dosage levels employed in this study.
3. Dominant Lethal Assay
This compound was considered to be non-mutagenic in
rats in the Dominant Lethal Assay when using the dosages employed in this
study.

F. Results and Discussion

1. Toxicity
a.  Inyvivo

A group of ten male rats with an average body
weight of 335 grams was given compound FDA 71-1 on an acute basis of 5,000
mg/kg of body weight. The compound was in a solution of 0.85% saline and
1 ml/rat was administered by gastric intubation. A1l animals appeared normal
during tkeatment_and»for.an ﬁqditjona]_nine dgys pos}jtreatmenﬁ observqtion.
Necropsies of these animals on day 10 revealed no gross morphological change
in the organs examined. The work was repeated with a group of ten male albino
rats with an average body weight of 335 grams with the same findings. In the
experiment 5,000 mg/kg was administered at the high level, 2,500 mg/kg at the
intermediate level, and 30 mg/kg at the low level. These dosages wereAemployed

in both the acute and subacute in vivo studies.
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The high level employed was 1000 mcg/ml, the intermediate level was

100 mcg/ml and the low level was 10 mcg/ml.
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—- TOXICITY DATA
~ CONTRACT FDA 71-268

~ COMPOUND FDA 71-1
AMMONIATED GLYCERRHIZIN

~~
~ This compound was administered at an extremely high concentration
f of 5000 mg/kg with no abnormal effects observed on the animals. Therefore,
- as agreed to in the protocol the doses employed were as follows:

High Level 5000 mg/kg
F
; Medium Level 2500 mg/kg
- Low Level 30 mg/kg
e There was no abnormal gross pathology on the animals used and a
{- -determination of an LDgy was not performed.
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2. Host-Mediated Assay
This compound was considered mutagenic when tested using
Salmonella TA-1530 at all acute dose levels. The subacute levels did not
produce mutation frequencies that were significantly increased.
The studies with Salmonella G-46 showed no significant
differences in the acute studies. The subacute studies, however, were border-
line.

The Saccharomyces D-3 studies indicated that the acute

usage level values were significantly higher than the control, the other groups

were not considered significant.
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3. Host-Mediated Assay - Repeat

The repeat tests on Compound FDA 71—] against Saccharo-
myces D-3 gave results identical to the original tests. The acute levels
showed a somewhat increased recombinant frequency, however, the compound appears
negative. The better response of both the positive and negative controls, how-
ever, give increased confidence to the retest data.

The results of retests using Salmonella TA-1530 wefe
acceptable and indicated the compound was non-mutagenic. Since this result
was not entirely comparable to the original, the compound was again repeated
at the acute levels. The two repeat acute tests were essentia]]y identical.
Therefore, it is concluded that the first acute test results were in error.
Error was most probably due to contamination of (a) inoculum (b) diluent/saline
coliection fluid or (c) Spizzens plates. Since the total counts were not
eievafed {n thé acute triais and cdntro]s it is more probablé‘that the cbn-‘
tamination was in the Spizzens. The actual explanation may be another cause,
however, if so, that cause is not immediately apparent. The mutant frequencies
of the subacute tests were also elevated, however, the subacute trials were

negative when the MFt/MFc values were examined.

[E BIONETICS | ' J0
Litton
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a. Evaluation of retest

The results of the TA-1530 repeat of compound 71-1 are acceptable and
indicate that unlike the original test in which the three acute dose levels
gave positive results, this compound does not exhibit genetic activity
against TA-1530., From an examination of both sets of data I cannot see any
obvious explanation for the difference in the results of the two tests,

I would assume that the results of the repeat run are more accurate than

the original because (a) the control values are close to what is expected,

~ and (b) the results in the repeat should reflect experience gained in conducting

this type of assay between the first (1971) and the repeat (1973) trials,

The results of the D3 repeat with compound 71-1 are similar to the
original test with respect to the overall conclusions. In both tests
the compound appears negative. The confidence with which this conclusion
can be made, however, is_definztely enhanced with the retest data,

A (B»Ja

David Brusick

1
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HOST MEDIATED ASGAY

SUMMARY SHEET
OUTLIERS REMOVED

PC

L0 led T3 M
.,“;i__i, ,La] : 1 i 1 1 i
-~~~ - COMPOUND: FDA 71-1
TA1530
MMF
(X 10E=g)
ACUTE
NC 4,83
PC ,,,,, . 73026
AL 33,04
AI 37027
. AH - 76."}1
SUBACUTE
e NG - - 4.83
SL 892
SI 10.94
- SH 5.80
IN VITRO TA1530
NG

TEST 1 |
SALMONELLA
G=46

MFT/MFC MMF
(X 10Ef8)

1.00

15.17 10.79

6.84 68

Te72 1.47

15.82 «92

1400

1.85 3,80

2¢27 2482

1,20 258

G=46

¥ ConC

MFT/MFC

10479

68
1.47
92

3480
2.82
2455

D=3
% SURVIVAL

SACCHAROMYCES D=3

MRF MRT/MRC

(X 10E-5)

5483

31.58 5.42
22461 3.88
11,66 2.00
16.56 284

5.83

Jel46 +59

9,11 156

5046 94

R X 10&ES
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ACUTE

IN VITRO

NC

AU
Al
A T

SUBACUTE
“NE e
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S1

g

NC

pe

'COMPOUND: FDA T1=-1

HOST MEDIATED AgSAY
SUMMARY  SHEET
 QUTLIERS INCLUDED

TESTI
SALMONELLA
TA1530 G=46
MMF MF T/MFC MdF "
(X 10E-8) (X 10-6)
“085 1000
7326 - 15,17 o 15077
33.04 684 77
37.27 7,72 1038
T T6ell 15.82 " 1.08
T heB3 . 1«00
1270 263 598
13'15, 2e72 Y4e21
6458 1.36 Jel45
TAL1530 G=4o
% CONC .

MFT/MFC

15077_‘
77
1.88
1.08

5.8
el
JelH

D~3
% SURVIVAL

SACCHAROMYCES D=3

MRF

(X 10E~5)

5.83
31.58
22461
11466
16456

5.83
4ol42
12.73
5046

R X 10€5

MRT/MRC

5.42
3¢88
2.00
2.84

o 76

2e18
« 04



HOST MEDIATED AScAY

e = i+ 2 an e [ e C e “SUMMARY SHEET:' e . - o - e [

TEST I ¢

© SALMONELLA - -~ SACCHAROMYCES D=3 - - -

COMPOUNDS FDA 71~-1
TA;SSO G=46

MMF - - MFT/MFC - - MMF - - MFT/MFC-~—— - MRF - - MRT/MRG —
(X 10E-8) (X 10E-8) (X 10E-5)

L EET Y Vo § } | I e e o e e e e

NC 4.83 1.00 - 9,09
PC 73426 1517 15.77 1577 48,72 5.36

e AY 33008 T BBl T G (T e BT MO = Gyl e
Al 37427 7472 1+88 1.88 10,73 1.18
AH 76441 15.82 1.08 1.08 33,33 3467

SUBACUTE ' :

NC 4,83 1400 | 9.09

Sy~ e 1270 7 2463 —— - 5,08 T Be98 T B3B38 7T ¢BO ¢ e e
SI-% 13.15 2e7T2 he2} be21 18,81 2.07

SH 6458 1.36 J3+U45 345 1590 1.75

<¢~“Mmm.ﬁM.WNWINHVITROAM~MMW.wmwTAlssomm_~wA6-46-MMMML - e Dmed - oo e
% cone % SURVIVAL R X_10g5
TCPD 70 8

- - 5
Mm_w,‘,“m__~‘.wNCA e e e e - - R ]00.
5

PC ) + + 72300

CSCX CSCBSF 22 NOV 72 18:23:38 yUSER CFU007 200
~— CARDS IN - 74 ouUT 0 LINES 52 PROCESSING TIME 7 2499 SECONDS

St

2
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HOST MEDIATED ASSAY (OUTLIERS REMQYED)
SUMMARY SHEET

COMPOUND: FDA T1-1 . TEST I
SALMONELLA SACCHAROMYCES D=3
TA1530 G-46
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E=8 (X 10E-5)
ACUTE
NC 4,83 1.00 9,09
PC 73.26 15,17 10,79 10,79 u8,72 5.36
AU 33.04 6,84 .68 .68 37,40 4,11
Al 37.27 T.72 1.47 © 1,47 10,73 1,18
AH 76,41 15,87 .02 .92 33.33 3.67
SUBACUTE
NC 4,83 1.00 9.09
su 8,92 1.85 3.80 3.80 4,10 .5
Sl 10.94 2,27 2,82 2,82 11.55 1.27
SH 5.80 1.2n 2.55 2.55 15,90 1.75
IN VITRO TA1530 G-46 D-3
% COMC % SURVIVAL - R X 10ES
NC SAME AS ON PRECE[)ING .SUMMARY SHEET
PC
CSCX CSCB5F 24 nOV 72 15:13:15 USER CFUONT 1990

CARDS 1IN 73 OUT N LINES 47 PROCFESSING TIMK 2,94 SECONDS

READY

91
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MOST MEDIATED ASSAY
LT . SUMMARY SHEET

OUTLIERS REMOVED -

TEST II

COMPOUNDS FDA Tl-1l

: SALMONELLA : SACCHAROMYCES D-3

TA1530 c-46
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E~8) (X 10E=5)
ACUTE :
NC : «55 1.00 3.17
PC 12,69 23.07 0. . 0. 30.48 9,62
AL '59 1007 00 00 11.80 3.72
Al 1.10 2.00 0. . 0. 11.85 3. 74
LDS 1.03 1,87 0. - 0. 8.63 2.72
SUBACUTE
NC .65 1.00. _ - 5,47
SL 1.83 2.82 0. 0. T.02 1.28
Sl 1,82 2.80 0. . 0. 9.04 1,65
SLD5 1.37 2.11 0. ! 0. . 7.04 1.29
IN VITRO TA1530 G-46 ’ D=3
: % CONC % SURVIVAL R X 10E5
NC
PC
STOP
SRU'S:.6
!
: W\
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HOST MEDIATED ASSAY
SUMMARY SHEET

OUTLIERS INCLUDED

- ' TEST II

COMPOUND! FDA Tl-l.

' SALMONELLA SACCHAROMYCES D=3

TA1530 G-46
MMF MFT/MFC MMF MFT/MFC MRF - MRT/MRC
(X 10E-8) (X 10e-8) (X 10E-5)
ACUTE
NC .55 1.00 © 3.73
PC - 12.69 23.07 0. 0. 30,48 8.17
AL .59 1,07 0. . 0, 12,55 3.36
Al 1.21 2.20 0. 0. 11.85 3.18
LDS 1.16 2.11 0. 0. 8.63 2.31
SUBACUTE
NC .65 1.00 6.27
SL 1.83 2.82 0. 0. 7.02 1,12
S1 1.82 2.80 0. 0. 9,04 1.44
SLDS 1.58 2.43 0. 0. 7.04 1.12
IN VITRO TA1530 G-46 . D-3
% CONC $ SURVIVAL R X 10E5
NC
PC
sTOP
SRU'S:,5

!

8t
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‘ O HOST MEDIATED ASSAY
SUMMARY SHEET -
OUTLIERS INCLUDED
TEST 11
COMPOUND: FDA T1-1
: SALMONELLA ‘ SACCHAROMYCES D=3
-~ TA1530 c-46
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E-8) (X 10E-~5)

ACUTE :
NC .55 1.00 3.73
PC . 12.69 25.07 0. 0. 30.48 8.17
AL : 59 1.07 0. 0. 12.55 3.36
Al : 1.21 2.20 0. - 0. 11.85 3.18
LDS 1.16 2.11 0. 0. 8.63 2.31
SUBACUTE
NC .65 1.00 6.27
SL 1.83 2.6z 0. 0. 7.02 1.12
s1 1.82 2.80 0. 0. 9.04 1.4%4
SLD5 1.58 2.ui 0. 0. 7.04 1.12
pC* 21.67 33.3 0 0. 54,34 8. 67

i IN VITRO TA1530 c-46 D-3

% CONC $ SURVIVAL R X 10E5
NC .
PC
sSTOP
SRU'S:.5
|

f Positive control performed by acute method done with subacute studies.

-
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STOP
SRU'S:.6
1

COMPOUND: FDA Tl-~-1

ACUTE
NC

PC
AL

Al
LD5

SUBACUTE
NC

SL

S1

SLD5

pC*

IN VITRO

NC
PC

I * M s B

HOST MEDIATED ASSAY
SUMMARY SHEET

OUTLIERS REMOVED

U & I = BN Tj]'fhiij

TEST II
SALMONELLA SACCHAROMYCES D-3
TA1530 G-k6
MMF MFT/MFC MMF - MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E-8) (X 10E=5)
+55 ' 1,00 3.17
12.69 23.07 0. 0. 30.48 9,62
.59 1.07 0. 0. 11.80 3.72
1.10 2.00 0. 0. 11.85 3. Th
1,03 1.87 0. 0. 8.63 2.72
.65 1'00 5.”7
1.83 2.82 0. 0. 7.02 1.28
1.82 2.80 0. 0. 9,04 1.65
1.37 2.11 0. : 0. 7.04 1.29
19.23 29.58 0. . 0. 51.55 9.42
TA1530 G-46 : D-3
%t CONC $ SURVIVAL R X 10E5

"% Ppositive control performed by acute method done with subacute studies.
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)

Salmonella
TA-1530 Original
MMF MFT/MFC
(x 10-8)
4.83
73.26 15.17
33.04 6.84
- 37.27 7.72
76.41 15.82
4.83
8.92 1.85
10.94 2.27
5.80 - 1.20

P n«wi 3

=P B TR DT Uy n Tn h N
COMPARASION OF REPEATS TO ORIGINALS
Compound FDA: 71-1
AMMONIATED GLYCERRHIZEN
Qutliers Removed
Salmonella Saccharomyces Saccharomyces
TA-1530 Repeat D-3 Original D-3 Repeat
MMF MFT/MFC MMR 5 MRT/MRC MMR MRT/MRC
(x 10°8) (x 107°) (x 10-°)
55 5.83 3.17
12.69 23.07 31.58 5.42 30.48 9.62
.59 1.07 22.61 3.88 11.80 3.72
1.10 2.00 - 11.66 2.00 11.85 3.74
1.03 1.87 16.56 2.84 8.63 2.72
.65 5.83 5.47
1.83 2.82 3.46 .59 7.02 1.28
1.82 2.80 9.1 1.56 9.04 1.65
1.37 2.1 5.46 .94 7.04 1.29



ac

| C:ZB L
COMPARASION OF REPEATS TO ORIGINALS
Compound FDA 71-1
AMMONIATED GLYCERRHIZEN
Outliers Included
Salmonella Salmonella : Saccharomyces Saccharomyces
TA-1530 Original TA-1530 Repeat D-3 Original D-3 Repeat
MMF 8 © MFT/NMFC MMF MFT/MFC | MMR MRT/MRC MMR MRT/MRC

(x 10-8) (x 10-8) . (x 10°9) (x 10-5)
ACUTE . :
NC 4.83 .55 ; 5.83 . 3.73
PC 73.26 15.17 12.69 23.07 31.58 5.42 30.48 8.17
AL 33.04 - 6.84 .59 1.07 . 22.61 3.88 12.55 3.36
Al 37.27 7.72 1.21 2.20 11.66 2.00 11.85 3.18
AH 76.41 15.82 1.16 . 2.11 . 16.56 2.84 8.63 2.31
SUBACUTE
NC 4.83 .65 - . 5.83 6.27
SL 12.70 2.63 1.83 2.82 4.42 0.76 7.02 1.12
SI 13.15 2.72 1.82 2.80 | 12.73 2.18 9.04 1.44

1.58 2.43 5.46 0.94 7.04 1.12

SH 6.58 1.36

~
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TH UM TR TR ”TE7jm”in,ll]fﬂm‘;b*mf“lij“Qjmjbmgkjtijgﬁu

COMPARASION OF REPEATS TO ORIGINALS

Compound FDA 71-1
AMMONIATED GLYCERRHIZEN

Outliers Included

Salmonella Salmonella Saccharomyces Saccharomyces
TA-1530 Original TA-1530 Repeat D-3 Original D-3 Repeat
MMF © MFT/MFC MMF MFT/MFC MMR MRT/MRC MMR MRT/MRC
(x 10°8) (x 10°8) (x 107°) (x 1075)
ACUTE '
NC 4.83 .55 5.83 3.73
PC .. 73.26 15.17 12.69 23.07 31.58 5.42 30.48 8.17
AL : 33.04 ' 6.84 .59 1.07 22.61 3.88 12.55 3.36
Al 37.27 7.72 1.21 2.20 11.66 2.00 11.85 3.18
AH 76.41 15.82 1.16 2.1 16.56 2.84 8.63 2.31
SUBACUTE
NC 4.83 .65 5.83 6.27
SL 12.70 2.63 1.83 2.82 4.42 0.76 7.02 1.12
SI 13.15 2.72 1.82 2.80 12.73 2.18 9.04 1.44
SH 6.58 1.36 1.58 2.43 5.46 0.94 7.04 1.12
- PC* - - 21.67 53.34 - - 54 .34 8.67

* Positive control performed by acute method done with subacute studies.
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e

ACUTE
NC
PC
AL
Al
AH

SUBACUTE
NC
SL
Sl
SH

pC*

B D * B ¥
Salmonella
TA-1530 Original
MMF_ ~  MFT/MFC
(x 10-8)
4.83
73.26 ° 15.17
33.04 6.84
- 37.27 7.72
76.41 15.82
4.83
8.92 1.85
10.94 2.27
5.80 1.20

I &

RS RS = RN & HES & T SR '1,.3:

COMPARASION OF REPEATS TO ORIGINALS

Compound FDA 71-1
AMMONIATED GLYCERRHIZEN

Qutliers Removed

Salmonella Saccharomyces
TA-1530 Repeat D-3 Original
MMF MFT/MFC MMR MRT/MRC

(x 10-8) (x 107°)
.55 5.83
12.69 23.07 31.58 5.42
.59 1.07 22.61 3.88
1.10 2.00 11.66 2.00 .
1.03 1.87 16.56 2.84
.65 5.83
1.83 2.82 3.46 .59
1.82 2.80 9.1 1.56
1.37 2.1 ' 5.46 .94
19.23 29.58 - -

— ‘.;‘!_J
Saccharomyces
D-3 Repeat

MMR MRT/MRC
(x 1073)
3.17
30.48 9.62
11.80 3.72
11.85 3.74
8.63 2.72
5.47
7.02 1.28
9.04 1.65
7.04 1.29
51.55 9.42

* Ppositive control performed by acute method done with subacute studies.
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HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-1

AMMONIATED GLYCERRHIZIN

25
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CSCX CSCBSF 21 NOV 72 193 1321 USER CFU007

CARDS IN

HOST MEDIATED ASSAY REPORT SHEET
TEST I

COMPOUNDS FDA 71=1

ORGANISM: SALMONELLA TA1530

DOSE LEVEL: NEGATIVE CONTROL = WATER

TREATMENTS: IN VIVO, ORAL, ACUTE

%
i

A

ANIMAL RAW CFU X TOTAL CFuU

NUMBER 10E7/046ML 10C8/1.0ML 10E0/142ML  10£0/1.0ML

O«)@~4QCH#(AMF‘

-

18,10
12.29
30620
30.60
24.10
8.00
55490
9,80
2160
48,00

NOe OF ANIMALS EQUALS

MEAN
RANGE
MAX
MIN

NO OUTLIERS

240 OUT

0 LINES

302
203
5:03
510
402
1.33
Qe32
1463
3¢60
B.00

10

coL. B
(X 10E8)
4e31
7.98
9,32
1,33

DATE STARTEDS DEC. 17 1971

c
RAW NOe

TOTA

D
L NOe

MUTANTS X HUTANTS X

7.00
20.00
60,00
20.00
11.00

8,00
30,00
11,00
36,00
10,00

COL. D
(X 10£0)

1
4
4

100

Ta78
4415
9498
SeR3

68 PROCESSING TIME

5.83
16.66
49,98
16,60

9,16

6.66
24499

9.16
29,99

B8e33

E
MUTATION
FRE (D7)

X l0E~§

193
telY
.93
Sel7
2¢28
0§00
2408
561
Be33
le0%

COLe £
(X 10E~-u4)
e53
Be89
GeyS
le04

5¢90 SECONDS



4

.

S pERED RTEES ST Sl

~ -
. I,I

it

s }3 E‘T} ~m

£ w}]

= on }]

=Y ¥

A

2

HOST MEDIATED ASSAY REPORT SHEET

TEST I - ‘
COMPOUNDS FDA 71-1 ORGANISME SALMONELLA TA1530
DOSE LEVELS: POSITIVE CONTROL = UMN = 100MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: DECes 17¢ 1971

A B c D E
RAW NO. TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/b)
NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/71.,2ML 10£0/71.0ML X 10£-8

1 9,10 152 228,00 189.92 12%e22
2 ‘42400 7400 240,00 199,92 2bieSb
3 16.80 280 264,00 219,91 TLe54
L 8400 133 e65,00 220474 16550
5 54400 9.00 220,00 183.26 20630
6 24420 ' 4.03 229,00 190.76 T 4T429
7 42.90 Te15 102,00 34,97 1i.88
8 600 100 204,00 169,93 169495
9 30420 S5¢03 269,00 224,08 i 452
10 21.10 JebH2 172.00 143.28 H0e74

NO. OF ANIMALS EQUALS 10

CoL. B CoL. D COLe &

{(x 10E8) (X 1070) {X 10E=u)
MEAN b,24 102.8 T3e26
RANGE 8400 139.11 158.05
MAX 9,00 224,08 169,93
MIN 1,00 B4 eo7 11.88

NO OUTLIERS
CSCX CSFBSF 21 NOV 72 19: 28 5 USER CFuUQo?7 100 !

CARDS IN 240 oOUT 0 LINES 68 PROCESSING TIME 6425 SECONDS



,I’ HOST MEDIATED ASSAY REPORT SHEET
L TEST I
= COMPOUND: FDA 71-1

LOW = 30 MG/KG

‘‘‘‘‘‘

TREATMENT: IN VIVOs ORAL, ACUTE

o

ORGANISM: SALMONELLA TA1530

DATE, STARTEDS DECe 17+ 1971

E

MUTATION
FRE (D/B)
X 10E~g

1.53

492
3748
73430
23¢07
70456

4697
49,29
53.62
11le47

COLs E
(X 10&-3)

33.04
71,78
73.30

1.53

64 7 SECONDS

c D
N RAW NO. TOTAL NO,
Wy ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X
L NUMBER 10E7/0+6ML  10E8/140ML 10E0/1.2ML  10F0/1.0ML
=l 1 36400 6400 11,00 9,16
L 2 12020 2003 12;00 10'00
- 3 8400 133 60,00 49,98
~ 4 9.00 150 132,00 109,96
- 5 7.80 130 36,00 29,99
L 6 " 8450 T fe42 120,00 - 99,96
g 7 36420 603 36,00 29,99
s 8 730 1.22 72.00 59,98
b - 9 7.80 130 84,00 69,97
i 10 6410 1.02 14,00 11,66
?4 NO. OF ANIMALS EQUALS 10
1 coL. B COLe D
. (X 10E8) (X 1050)
Cos MEAN 2432 48406
. RANGE 5,02 100,79
= MAX 6,03 109,96
i MIN 1,02 9,16
o~ ' NO OUTLIERS
[ 4
Y
53 DATA CARDS ENCOUNTERED BY SYSTEM = IGNORED.
fﬁ CsCx CSC8SF, 21 NOV 72 19: 2321 ySER CFU0OT 100
g
, CARDS IN 241 OUT 0 LINES 69 PROCESSING TIME
I
('!3

28
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CARDS IN. 240 OUT

e ¥

B!

¥

HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71-1

TEST I

ORGANISM?! SALMONELLA TAL1530

DOSE LEVEL? INTERMEDIATE = 2500 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE

A

B

ANIMAL RAW CFU X TOTAL CFU

NUMBER 1057/0+6ML 10E8/1+0ML 10E0/1.42ML  10Z0/140ML

OVENCONEG L

-

NOs OF ANIMALS EQUALS

i

oy v ;
L Fwag 1aNO QUTLIERS:

52.90
43.20
18.00
16,80
6480
9470
9.00
2040
13.20
660

MEAN
RANGE
MAX
MIN

x

0 LINES

Be¢82
720
300
280

1413
1.. 62 PR

1.50
3.40
220
1.10

10

coL. 8
(X 10E8)

3.28
7.72
8.82
1,10

groebadani. oo

68 PROCESSING TIME

c
RAW NO.
MUTANTS.

84,00
120,00

36,00

60,00
36,00
180.00
96,00
132,00
120,00
96,00

CSCX CSC85F 21 NOV 72 19% 33 2 USER CFU0O7

D
TOTAL NO,
X MUTANTS X

69.97

99.96
29,99
49,98
29.99

o 149,94 -

79.97
109.96
99,96

79.97

COL. D
(X 1020)
79497
119,95
149,94
29,99

. ) ’ ) L )
NTIRTEE ITLIE 1 PRRE Y

100

i

N ‘s
"" T

DATE STARTED: DEC. 17, 1971

E
MUTATION
FRE (D/8)

X 16z+-8

7.4
13488
16400
17485
26446
92474
53431
32634
45eb4

72470

. COLe E,

(X 10E=8)
37.27
84ab1
92,74
F-TS

».,:‘,-' Fi

5093 SECONDS

29
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. Hnsr_@épxarcn ASSAY REPORT SHEET
. ' TEST 1
COMPOUND: FDA Ti=1 ORGANISMS SALMONELLA TA1530
DOSE LEVEL? HIGH = 5000 MG/KG
TREATMENT: IN VIVOs ORAL, ACUVE DATE STARTEDS DEC 17+ 1571

A B c D E

RAW NO.  TOTAL NOs  MUTATION

ANIMAL RAW CFU X TOTAL CFU  MUTANTS X MUTANTS X FRE (0/0)
NUMBER 10E7/0+6ML 10E8/1.0ML 10ED/1.2ML  1050/1.0ML X luE~d

1 12400 2.00 48,00 39.98 19.99

2 18,00 3400 105,00 89.96 2999

3 42420 7403 32,00 26466 3479

y 930 155 165,00 139494 90428

5 620 - - -  1eB3 - - 229,00. . 190,76 18460

6 6490 115 304,00 253,23 220G+20

7 7.80 130 182,00 151.61 116462

8 7440 1423 92,00 764,64 oceld

9 16440 2473 73,00 60.81 22425

10 14.00 2433 40,00 33,32 Li4e2a

' NO. OF ANIMALS EQUALS 10

coL. B CoL, D "~ COLe E
{(x 10£8) (X 1050) (X 10E~3)

MEAN el 106429 Toeitd

RANGE €400 226.%8 . 21641
MAX 703 253423 220420
MIN 1,03 264656 3.79

NO OUTLIERS
CSCX CSCBS5F 21 NOv 72 193 3324 USER CFU0G7 100
CARDS IN 240 OUT 0 LINES 68 PROCESSING TIME 5.93 SECONDS
30



e HOST MEDIATED ASSAY REPORT SHEET——— — -

3 TEST 1

ok COMPOUNDS FDA Ji=) -~ —— - -~ —-  ORGANISM: SALMONELLA TAL530 —
i;' DOSE LEVEL! LOW = 30 MG/KG

;;g TREATMENT. N vxvo. ORAL, suencure DATE STARTED! DEC. 17' 1971

A B c D E

.:_:V.“ - T T RAW NOe T TOTAL NOo— “MUTATION
= ANIMAL RA® CFU X TOTAL CFu MUTANTS X MUTANTS X FRE (D/uv)
e NUHBER 1057/0 BML IOEB/IOOML 10E0/1 ZWL 10*0/1.0ML X lut'B
i 29.50 he92 38.00 31.65 6elil
- 2 17060 ————2493 36400 29,99 - - 10,22 -
Y g 3 - 2520 420 90,00 74,97 17.85
Q . 4 “0.80 680 53000 44,15 Gl
d -5 “6020 + o 1603 - 56400 5 - UBu3L o 4peTH % -
= - 6 39.80 6463 50,00 “1’65 ©e28
. o= 7 56420 603 44,00 36465 be07
T —8 33460 " 8,60 37,00~ 30,82~ 5,50 ~
: % 36470 6e12 35,00 29,15 477
: 10 6.00 1.00 20.00 16 66 lbobb
NOes OF ANIHALS E?UﬂLa 10 ' :
€OL, B- ——— - C€OLy D = COLs E- -
e {x 10E£8) (X 10c0) (X 10E=8)
MEAN 4e53 38440 1270
— RANGE — === = 5480 - BB 8 4@
MAX 6,80 7Q.Q7 46.75
—= : MIN 1. 00 16.5‘6 : ‘5077
L * SUHMARY WITH OUTLIER‘ EMOVED
el coL, B ‘ coL. O COLs E
Ji (x 10£8) (X 10£0) (X 10E-8)
o MEAN - -~ by g § - oo e - 3T 4 B 2 8.92
RANGE S5.80 58431 13.08
MAX 6.80 T4e97 17.85

| . —CARDS IN -

CSCX CSC&SF 21 NOV 72 19- 342 USER CFU007 100

T} {1 IR S

240-OUT —— 0 LINES — 77  PROCESSING TIME -—-——6¢-8 SECONDS -~ ———




S _ -~ -HOST MEDIATED ASSAY REPORT SHEET -~ oo -
TEST I

o DOSE LEVELS INTERMEDIATE = 2500 MG/KG

Lé TREATHENT? IN VIVO; ORhL' SUBACUTE DATE STARTED‘ DEC. 170 1971

— _COMPGUNDS FDOA Tl=l- - = = o~ - ORGANISMS SALMONELLA YA1530

T S o N

B e RAW MO+e——TOTAL -NOy—— HUTAYION -~ -

= AH]MAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (V7LD
! NUMBER 10E7/0.6ML  107Z8/1.0ML IOEO/I.EML lohO/IoOML X lun-b

L e e e e+

12.00 2400 14,00 11.56 - He63
10580 180 23.00 19.16 1604

18.20 : Je03 G6400 38,32 1263
. 12420 203 4a,n0 40,32 20«07
e e O 1605 — 22,030 1833 17.45
12,00 200 32,00 26,66 13633

OFACYP FUN -

23660 — 3093 16,00 4499 JaBL

o 500 1400 37.00 . 30.82 '30.82 *®
- 26010 —— 4e 02— 18,60 A8 5T -

Hc. OF DEAQ ﬁNIHAL‘; LQUAL,: 1

(x loEB) (X 1070} (X i0E~B)
MEAN 2e32 2Hex7 13418

T MAR T B,02 | . 4Benz 30482
CMING o 1e00 S P 3.7

* SUMMARY UITH OUTLIERS EM.OVED

e Em e Ee T eohe-B e COLeDe— COLe B o

— — RANGE—————— 3402 —— 29+ 15— 27409 —

. -~ ety - goL, B ColsE
T ax 10E8) (X 1050) (X 10E=3)
CUMEAN. e B 23442 e UTH

~

t MAX h,02 4Q.:5 2 20e07

™~ DATA CARDS E.NCOUNTEREO BY SYSTEM - IGNOFED

LS Lleib— 50 TS

;

5 .

~ RANGE 2,97 29,15 164354
i

A g - - ST T ] T T = - T o

'-cscx CSCEOF 21 Nov 72 193 43 0 USER CFUa0? 100

>‘

L CARDS IN 260 OUT 0 LINES 78 PROCESSING TIME “6e 1 SECONUS 32



“r;r S et HOST MEDIATED A SAY REPORT SHEET
J TEST I
g COMPOUND S -FPA-T71-1- e , w»t)'RGJ'H\lIsMi SALMONELLA TA1530

_DOSE LEVEL: HIGH = 5000 MG/KG

[}' TREATMENT: IN VIVO, ORAL, SUBACUTE  DATE STARTED: DEC 17r 1971
‘Ff“ ’_ ; ) . ] ) . ‘ - T T T T e e

[; | A . 8. . C D E

Lo - o RAW-NO-——~TOTAL NOs— MUTATION

ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (0/8)
NUMBER 10E7/0. 6ML 10&8/1.0N 1050/1 2ML 10’0/1 GML X 10£-8

{" 1 29.60 493 36,00 29, 99, 608
3540 5490 - 37,00 — 30482 - 5e22
3 30010 5402 29,00 24,16 482
{?- " 29,40 4490 40400 33432 6480
o= B 51460 — B0 #1400 -34e15 - 39T
"6 T 8460 1.43 22,00 = 18433 . - 12.79 *
- 7 2120 3453 38.00 31.65 8496
[j' 8 30420 53— #2400 —— 34¢99 - — — 5435
4 9 36460 6010 38,00 31.65 5019
i ~NOv- OF - ANIMALS- EGUALS—~«"9~" e o
| NO+ OF COVTANINATED EQUALS 1 | '
J— - DAL T e . ’OL #B,.um-ﬁ_ﬁwm”“coL’ﬁDﬁuw_n_m__“_.HCOL;ﬁgi S
, (X 10E8) (X 10€0) (X 10E=8)
= MEAN 5,22 . 29,50 6¢58
- RANGE =T g 1T = mrmomer o 16,066 o = 8081
: o MAX 8, 60 34099 12.79
L MIN 143 18433 3497
i * SUMMARY WITH OUTLIERS REMOVED
b F
e
B I o coL. B  coL, D  COL. E
h e . tx 1088) (X_10£0) (X 10E=8)
T MEAN 5469 e UBgB4 5480
RANGE 5,07 10.83 499
ET MAX  © . Be60 34459 8496
L MIN 3453 Rlha 16— o o 3497
R BT e 5
Li_ el B = s : . R et R B
i~ DATA CARDS ENCOUNTERED BY.SYSTEM ~ TGNORED
CSCX CSC8SF, 21 NOV 72 19: 4316 USER CFU007 100, -
- e N e e e e -33 -
Lﬁ CARDS IN 240 OUT 0 LINES 78 PROCESSING TIME 5,89 SECONDS
M e ,4,....‘.1_ e ot - e Al A= i o al _,,.7.4,"@'

e e ——— A . P - am



e = HOST-MEDIATED ASSAY REPORT- SHEET -~ — - -

o TEST I |

. COMPOUND3 FDA 71=1 - -~ - -- - - . ORGANISM: SALMONELLA G-ug
- DOSE LEVEL: NEGATIVE CONTROL = WATER

_‘L': TREATMENT: IN VIVO, ORAL; ACUTE UATE STARTED’ DEC. 10v 1971

S e RAW NOs— — TOTAL NOs - MUTATION - -
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/B)
NUMBER 10E7/0. 6ML 10E8/1o0ML 10E0/1 ZML IUEU/loUMLv X 10E-8

570.00 95.00 ) 24,00 19,99 21
"""" : 66600 11000 19,00 - 7 15483 0 L.y
92.00 15433 47,00 39415 2¢55
6000 1000 14,00 11.66 117
~126e00 -~ 2100 7 60400 - 49,98 2038'
350.00 58433 40,00 T 33432 - «S7
26000 43633 7.00 5.83 13
— -4 DFe00 - 6T elT - FHe0O T m29e99 - ey
528,00 88400 12,00 10.00 o112

= 189.00 31050 37 00 30.82 098

OCOONONEUN M
[

-

NO. OF ANIMALS EQUALS 10

CoLs B~ . -—€0Le D-——————COLe E -
(x 10E8) (X 10£0) (X 10E-8)

MEAN 44,07 24,66 1.00

RANGE - - -~ - 85400 - —— — -~ Ulhe15 - e -2e44 - -

MAX 95,00 49,98 2¢55

MIN 10,00 S 5.83 11

B e ey .
[ _—I[) o U
B
S : .
; ; L
S P
: i

NO OUTLIERS

CsCx CSCBSF 21 Nov 72 19: 17: 11 USER CFUGO7 100

e
I ——

CARDS -IN.- ~240- OUT'—~-0~»LINEs;»~~68~-PROCESSING"TIMEf%~”“~6-58 SECONDS - -~ -

fF?

! i e

=

B Celillician. N SRR
: ﬁ - -

P SRR S, X Lot . B Lot Hramams s Aot X re Py

e L I o - T PRS- e ML



e |
i‘i» § . -HOGY MEDIATED ASSAY REPORT SHEET - — ——— —~ —
} TEST 1
o~ _COMPOUNDI FDA 73=% -~ o~ - ORGANISMI-SALMONELLA é=46 -~
o DOSE LEVELY POSITIVE CONTROL = DMN = 100 MG/Ka
1 - _ o e
. TREATMENT. IN vxvo, ORAL. ACUTE DATE STARTED. oEc. 10. 1571
= e R
G : A ' 8 : C b : E
SanmE ' — e e RAW N6 TOTAL NOo —— MUTATION — - —
~ ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/B)
g HUMBER 10&7/0.6ML 10E8/1.0ML 10E0/142ML 10F6/1.0ML X 10E-S
o . 1 96600 161.00 361,00 300.71 187
SO B 365,00 —— 61633 302,00 251,57 - 41y
- 3 222.00 37.00 661,00 550¢61 14488
! 4 146,00 24433 300,00 249,90 10.27
e B 109000 o 18017 0 180400 107 189498 — o Be2d C
B 6 66400 1100 305,00 254,06 23410 ‘
o~ 7 416400 63033 660.00 549,78 7493
R 8 o B1Be00 - 53400 208,00 203,25 3,83
- 9 8000 13633 970.00 808,01 6060 *
10 240.00 40400 1098400 914463 22487
| NO. OF ANIMALS EuUALS 10 o
i N RIS s LN R L COL.,B_Www;»;ég;mmcog,,Dw"w;_;_;ﬁ;;MCOL, £
(x 10E8) (X 1050) (X 10&=5)
MEAN 48,85 423,25 1577
o RANGE ——— - 150400 - -~ TEH g 6G 58673
MAX 161,00 914,43 6060
MIN 11,00 1u9.au 1.57
* SUMMARY HITH OUTLILRR RCMOVED
colL. B CoL. D . CoLe £
(x 1056» (X 10£0) (X 1GE=8)
MEAN - — e B2 g B - e e BB ¢ BO - 10.79-  —
RANGE 150600 764,69 2123
et ~MIN 11.00 e UGSl e L eBT -
Hal '
S : ,. ?
i L o ] . =
- cscx cscasr 21 Nov 72 19! 17:20 USER CFU007 100
\J CARDS-IN-—240 OUT — - 0--LINES - 77~ -PROCESSING TIME 5493 SECONUS - =
Ak il R S S A .35,
"



E: L WOST-MEDIATED ASSAY REPORT-SHEET—. —
TEST I

F: oo —COMPOUNDS FDA -Tdmd-—oov o oo ORGANISMS -SALMONELLA Geiig - -

: . UOSE LEVEL! LOW ~ 30 MG/KS |

:Fl " TREATMENT: IN VIVOs ORAL, ACUTE DATE STARTED: DEC. 10s 1971

g: A B . ¢ R T £

, RAW-HOe -~ TOTAL NOeo— MUTATION - . -
o ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (0/b)
; NuMBLP 10&?/0 GML  10E8/1.0ML 10E0/1.2M. 107 0/1+0ML X 1oE=b
i 380400 53.35 ’ 650400 49,98 .79
208400 1633 < 28,00 18,89 g e
109.00 18¢17 1800 14,99 o83
408400 68400 24,00 19,99 .29
2106 00 3500 30-’00"‘“‘f““‘_’ 2‘#‘0;99“‘:"“‘—*'*—";‘073_, R
e 8000 13433 18,00 14,99 113
188400 31433 60400 49,98 1eGg *
133600 23483 — 12,00 —— 10460 - olig ..
11)5000 17017 18.00 1“.99 067
174400 29400 18,00 14,99 o52
”7%”Tf6é7£ﬁiaﬁstEguacs'*_ga Cooen N o ‘
e ol B COLe-D—— o COLe € ..
(X 10E8) (X 10:0) (X L0E=6)
MEAN 33,65 23,49 017
————RAKGE— 64,67 —wJe 28 Lol —— v
_;_A-TVMAX 7 66059 4948 160
OHIN 13,33 10.50 Ce29
* SUMMARY WITH OUTLIERS REMOVED
: ~cob.B  coL, D cole E
o 5 tx 106EB) (X 1060) (X 10E=5)
~NEAN_-~_~WM_~3R.13-n—-~u~—~w~~23.ﬁ5- el
RANGE 54,67 39,98 3
MAX 56400 49,08 1.42
MIN——— 3,33 10630 — - 29
’?* : e = o "
~ CsCX C5CaYF 21 MOV 72 193 17830 USER CFU0OT 100
iyEAkgg_IN_—mgua_our——_-0~—LLNﬁS«~n~71—-PROCEUSIHQ TIME 5,71 SECONLG - - .
:E—-. _ - e . 3B
o T L . N




T T T e et et e et e,

— = = - HOST -MEDIATED ASSAY REPORT SHe Er—~w~ww—f-~—~~*~~ww

TEST I
R COMPGUNDY FDA 71wl -~ - - ORGANIgM} 5ALN0NLLLA G=l4E
e DOSE LEVEL: INTERMEDIATE = 2500 MG/K6
| ?3 TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: DEC. 10. 1571
o A B c D E
SRS e — oo RAW NOe - TOTAL NOo - — MUTATION

= ANIMAL Rnd CFU X TOTAL CFu MUTANTS X MUTANTS X FRE (D/B)

' NUMBER 10L7/0.6ML 10F8/1.0wL “10e0/1, «2ML  10£0/140M X 10E~g
R )

; i 176400 29433 42,00 34499 1.19

T T R = 258400 0 - 434000 - 60,00 -~ - §9.08 - - 1.16
3 68400 11433 18,00 14,99 1.32

{* 4 122.00 2033 60,00 49,98 246
~§ - TS T 180000 7 30400 30400 - 24,99 Y- X
A 6 288,00 48¢00 72400 59,98 1025

~ 7 70400 11667 78,00 64,97 557 %
'ﬁ‘~ B 7519400 © " 86450 U 4BL00 - 39,98 - T Gng

: 9 182400 3033 30,00 24,99 82
10 99.00 16450 73,00 60.81 369

gﬁf : NO« OF ANIMALS EGUALS 10 ‘ _ o .
r~ : ~COLys B €OLy P e COLe E - -
[ «x 10E8) (X 1070) (X 10E=8)

' MEAN 32,70 42,57 1e88
T T RANGE — 75,47 89498 - e Bagq e
}?‘ MAX B6450 64,57 5057

' “KN. 1’.033 1“.‘?9 040
E“ * SUMMARY wxru OUTLIERS REMOVED
- I coL. B COL. D | CoL. E
[,- R , (x 10€£8) (X 10£0) (X 10E=Y)

e MEAN - o 35,04 - BOGEB o o o fenT
. X RANGE 75417 45451 3.22

[?" 4 MAX 86450 60421 3.69

[ el L et § 7  JUETENEE——— M-V~ S 0 S
M
LJ _______ P — e s 4o e . —

CsCx CSCBSF 21 NOV 72 19!17.39 USER CFUOO? 100
r
TCARDS IN-— 240 -0UT -0 -L,XN!:.S - - 77- PROCESSING TIME - ----5,89 SECONUS -

~ | | ‘ L3

e




TEST 1
_{;,,._ ——-COMPOUNDS FDA Th=i - - _ORGANISMI SALMONLLLA Gede
- DOSE LEVEL! HIGH = 5000 MG/KG,
f;; TREATMENT: 1N VIVO, ORAL, ACUTE DATE 'STARTED: DEC. 1 100 1571
{,_‘ UL . | - ' - - o
lf' ‘ A 8 C ‘ D E
R e — e~ RAW NOe — TOTAL- NOo—— — MUTATION - .
o ANIMAL RAW CFU X TOTAL CFu MUTANTS X MUTANTS X FRE (L/5)
| NuMBER 10L7/0.6Mu 10871 0kt 10E0/1.°HL 10:0/1. » OML X 10E=0
e e e T e e e e e e et 2o o o oo
{P- 1 152400 25433 72,00 59,98 2437
: T T 204600 - 34400 o BB B0 30,08 - - 4,15 -
3 500400 83033 144400 119,95 1ety
b 4064400 7733 108.00 89.96 lelo
5 SO SEE TRT T St PPY: B U 0 T SRS g
6 248400 4133 16.00 13,33 3z
T 342400 57400 30450 24499 i
9

—H04—OF —ANTMALS -EQUALS — 9

164400 - —— pT¢33

18400 —— 16,99 . 5y .

444,00 T400 120,00 Y9,96 1e35

;n“lm;mw,-;w;wgéunsf HEDfogDmusgav.REPORT_gHgETN;-_MM,MMWAm”ﬁuw..w“,

- SAPPLES WITH ZERO MUTANTS EGUAL 1

g L COL. B -~——_-w--»COL. Do COLe &
B (x 10€8) (X 1050) (X 10E~-0)
N MEAN 847,88 53.47 1,ud
= - —RANGE-——— 72,33 - 103.26 L) ' p—
0 CMAX 83,33 119,08 237
=i : dxu S 11,00 . ~ xu.,o .aa
};— . SUMHARY WITH OUTLIEP‘ REHOVED
1 T tobe B CoL. D CoLe €
i ' . gx 1oEe)y (X 10-0) (X 10E-5)
-l e MEAN-— BOLET e B g e GQ2
RANGE 7233 199,56 1612
1~ MAX 83.33 119,15 1e44
- —MIN——— 11,00 — — 1060 e e B e
T 67 B o
J'-’ AR Sl i S i e ,
}’QATA cnnos Eucounrzncu_sv SYSTEM = IGNORED
CbCX CbCBﬁF 21 Nov ?2 19:17:43 yYSER CFuUoo? 100 . 28

i; ARU

IN

2“0 OUT

0 LINES

78 FROCESSING TIMEL

5,88 SLCONCS




- -~ HOST MEDIATED ASSAY REPORT SHEET -~ —

~COMPOUND: FDA 71=1 ~ —— — ————— ~ORGANIGM} SALMONELLA Gwip -

DQSE L&VEL» LOW - 30 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE " DATE STARTED: DEC. 10, 1971
A B | o R S E
e - e RAW HOs—— TOTAL- NO&—— ~MUTATION —
ANIMAL RAW CFU X TOTAL CFU  MUTANTS x MUTANTS X  FRE (D/u)
NUMBER 10E7/0+6ML 10E8/1.0ML 10E0/1.2ML 1000/1.0ML X 10E-G

i 9,80 1.63 46,00 38,32 23,45 %

—-2- = 25080 a2 12,00 T 10,00 T 2436 7
3 47470 7095 14,00 11.66 1447
' 44450 7.42 91400 75.80 16,22

B BLeB0 0 0 13660 0 v U LBeB0 T 13433 4Ol
- 78.60 13+10 18,00 " 14,59 - T iely
7 8.60 el 16.00 13633 e 30

8 12650 T 208 T T LG 00 T T 9016 TG T
9 57,80 9e63 6.00 5.00 52

NO+- OF -ANIMALS EQUALS - -~ 9 — - - e e
SAMPLES WITH 2ERC MUTANTS EQUAL 1 | |

1

COLy B — oo COL g D e GOl £

(X 10E8) (X 10%-0) (X 10E=5)
MEAN 679 2179 Y1)

RANGE — — 12417 o o T0GBO - —— - Z2aTR -
MAX 13 60 75,20 ' 23440 '
MIN 1,43 5420 52

* SUMMARY NITH OUTLIERQ REMOVED

coL. B | COL. D COLe E
(X 10E8) (X 1070} (X 10E=8)

MEAN e T 4 e 194 46— 3060 -
RANGE 12417 704220 .70
MAX 13,60 75.20 10.22

s T T Y 10111 SR S

DATA CARDS ENCOUNTERED BY SYSTEM - IGNORED

CsCx CSCBSF 21 NOV 72 19-17.58 USER CFuoo7 100

CARDS IN

2“0 OUT 0 LINES 78 PROCESSIN& TIML 5.85 SECORDS 39



TEST I

 DOSE LEVEL: INTERMEDIATE = 2500 MG/KG

;”J;;Q@,;m*%;;4;;~@m_;;;k;;m;%,4Qngf‘MEQIQTEQ.gsggyuggpokrmsﬁcgr.m;ﬁw;w;u, S

- —COMPUUND$ FUA 71«1»—HWWff»—~ﬂ"¢um~--w~~oneanxcuz SALMONELLA 6=4g -

A B

b
- NUMBER LOET/046ML  10EB/%.0ML 10E0/1.2ML

D

E

FRE (D/7u)
x lvt-d

- 23460 393 €.00

42400 700 8.00
30420 503 13.00

- 114400 194060 114.00
- 39.00 6s50 . 109,00

Im..'.)
GNP SR

NO. OF ANIMALS EOQUALS a

5.00

20010 3635 e GeDO - 333

6+66
10.83

Tob(- 123 1240010400
94,96

90450

HByBO—— — o33 17001l g16

————SAMPLES - WITH-ZERQG- MUTANTS EGQUAL - —2

1
oo
i
i

e MAX- 13400
ﬂa» . MIN 1423

S - Se AR P AP . CoLe. B COL. D
e A OERY 4% 1050)
@* MEAN 7.17 29447
RANGE 17.77 91.%
Qibeub 13497

1e27

95
Ze15

- DeB0

13.97
e TF-1° S

COLe £

e A XL UE=t5)

4ozl
13,02

+ 95

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: DEC. 10¢ 1971

i AN i RAW NOe——— TOTAL NOy-———MyTATION ..
ANIMAL RAW CFU X TOTAL CFU  MUTANTS x MUTANTS X
10-0/1.0ML

S, ;.(}(3 e e

- Bell -

-

e % SUMMARY-WITH OUTLIERS REMOVED — — o

—_— o CQLe B COL..

MEAN Te27 _ 20471

(X 10E=3)
e

_f"',-<:i47?371f151.;” RANGE  — o 37077 e Bl g3 __Tei’

MAX 15,00 G4 496
EL MIN 1.23 R

{ DATA CARDS ENCOUNTERED BY JYSTE” - IGNORED

B“t?s.cx CSCE5F 21 NOV 72 191183 8 USER CFUOOT 100

»[%rcaaaswxw“.zunuouvumuw_omexuef-»ﬁ77W_Paocessxmsnrznswmm~w_6.13.scccuus

'

8410
90

40

5 Lole £ - -



TEST 1

——-—-——~C0MP00N031FD&-71~1 R

OSE LEVEL: HIGH - 5000 MG/KG

- HOST MEDIATED ASSAY REPORT SHEET - - - .

- ORGANISMS SALMONELLA Gebg

- TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: DEC. 10, 1971
- A B ¢ D E
- - o RAW NOe —TOTAL NOe— — MUTATION ~ -
: ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X  FRE (0/8)
- NUMBER 10E7/0+6ML 100871404 10E0/1.2ML 102071, oML x lug-s
. 1 71400 11.83 36.00 29.99 2453
S 2 322400 === 20433 13,00 - 10,83 - .B3 -
K 3 234400 39400 84,00 69.97 179
f? 4 170.00 28433 24,00 19.99 oT1
g — 5 39400 16450 - - 39,00 - 32,49 - magy -
L 6 .- 19.20 3,20 13,00 10.83 3e38
. B 7 21060 3060 : 17000 1“016' . 3:95
[}rv'- 8 30080 8013 60,00 89,08 - - - 9.T4 k-
S NOs OF ANIMALS EQUALS &
= SAMPLES WITH ZERQO MUTANTS EGUAL-— -2 e —_——
iy CoL. B COL. D CoL. E !
- — AX BOEB) e (X §0EQ) (X 1DE=5)
| MEAN 14,74 29,78 345
b RANGE £e80 59434 9e20
HAX - — 39,00 - -— CODeGT e Tl
?r- MIN 3.20 10,23 53
. * -SUMMARY WITH OUTLIERS REMOVED - — . .
I
— - COby B e COLy- D COLs E o
1 (x 10E86) (X 10£0) (X 10E-8)
[~ . MEAN 16.11 26449 2455
Ll —RANGE--—— 365,80 — 59,14 - Qb7
. MAX 39400 69,27 5400
!
= i S
=
D! TA CARDS ENCOUNTERED BY SYSTEM = IGNORED
cf X C5CasF 21 Nov 72 19:18:18 usex CFUOOT 100
CARDS IN. 240 OUT .- 0 LINES .77 PROCESSING-TINE~M~»ww5¢94-SECONDS-~WW41—




, ;HgsrnmgngTED~ASSAVWREpoR;MSHEETw;;;_,Q;_W;",_ﬂwu_W”u_
TEST I
[ = COMPOUND: FDA 7a=l.o oo _ORGANISMI SACCHAROMYCES D=3

’; OOSE LEVEL- NEGATIVC CONTROL - uATER

TREATMENT. IN VIVOo ORAL' ACUTE DATE STARTEDS DEC. 240 1971

RN N - N ' TGTAL CFU TOTAL RECUM%/CFU
NSRS szane~m~«~~nAw CFU X -SCREENED - X~ RECOMBINANTS — SCREENED X
i NUMBER 10E5/1+ 0ML 10E571 ¢ OML /1 0ML 16E=5

e 58¢00«~“u«~~——~~-'oo : 1,00 —— g Fe24¢— -~

-2 7 7 630400 . «63 - 1.00 1459

| ‘ - e 36400 ' ~ «04 .00 ' «00 '
~--18400 - 002 00— g §O
14.00 01 ‘ «00 «U0

6900 07 «00 «00

49000 - 19- : e T L e s T U1 - S
4500 o 04 1.00 ) 22:22

L? e P 5 30 00— e BB~ ——2 00— : BLe75

TOTAL 1.20 7,00

1},

1
CENOUM Fo

- NOs OF ANIMALS ESUALS g0 | 3 o

MEAN C/MEAN B = 583

f

— _ _ COLe B COLe C  COLe D —o .
| o (X 10E5) (X 10E) (X 10E=5)
Lt A ’ B o MEAN - 012 u?O 9.09

' e RANGE - S Y .Y , 2¢00 331,75 - .- .
?‘ MA X 63 , 2400 31475
Jﬁ MIN : «01 «00 +00
_-No.,oumsns. S — — e —

n-‘—_
T

i CsCx CSCBSF—21. Novm7a——19 35:33N4OSER~CFu007~ 00—
[? ARDS IN 236 OUT 0 LINES 70 PROCESSING TIME 6e O SECONDS

R e e

-
1 | e

§7 5 ;”an  ff"-g°.  ” ‘ e e e a2




B HOST MEDIATED. ASSAY REPORT SHZET — . ... ..
’ TEST I
A COMPOUND? FDA-TlmLl ———ORGANISMS SACCHAROMYCES . D=3 . -

 DOSE LEVEL? POSITIVE CONTROL - EMS - 350 MG /Ko

iﬁ s T T o
':j TREATMLNT' IN VIVO. ORAL' ACUTE BATE STARTED‘ DEC. 24' 1971

{

10 R A B ' ¢ ~ L

SN T . TOTAL CFU -} TOTAL RECOMB/CFU

b ANIMAL-— - RAW.-CEY X--— -SCREENED X - RECOMBINANTS - SCREENED X -— - —
] ﬁ? NUMBER 10E571+0ML 10E5/140ML /1 0ML L0E~5

-3—- 12¢00- g Qe — 3 B0 e~ B3 e 33 - e
23400 +02 2,00 86496
, o 3100 _ *03 . 2.00 64402
SRR o {4200 g Q- i 2,00 ——— T2 - — - -—
8700 + 09 3,00 IU4b
: 90400 + 09 1,00 11.11 )
N Y 11 I RN % ATCum——— -2 + [+ E——— 7039 - -~
S 74300 e Th o 14,00 18.92
- 13000 : al3 . 5.00 3846
H$BOe00 — a4 e 15,00 - —— 31425 -

1
POONON EWm

o
I
[

TOTAL 1.80 57.00

. NO. OF ANIMALS EQUALS 10 - - o]

MEAN C/MEAN B = 31458

, COLe B .~ COLe C-—— . COLse D - — =
i e ‘ (X 10£5) {X 10E0Q) (X 10L=5)
e S S MEAR - N «18 Se70 48.72 ,
e i et RANGE e PR 14600 - _T5.85
MAX oTH 1=.00 86496
MIN ; «01 1.00 11.11

0—OUTLIERS — v e e

Eii;ﬁscx;CSCBSE;“BlyNOVW22_w19 35144 ySER CFUOOT 200 -
[ carps IN 236 out 0 LINES 70 PROCESSING TIME 580 SECONDS

Radiaannii, oo




——————— COMPOUND3 -FDA 78-1 -

TEST I

DOSE LEVEL?: LOW ~ 30 MG/KG

TREATMENT: IN VIVO, ORAL,

ACUTE

s e HOST MEDIATED ASSAY REPORY SHCET - — — - -

A

~ANIMAL ———-RAW CFU X - -
NUMBE R 10E5/100ML

2 63000
3 s 30400

5 17000
- 105.00
A= =1 34 00

a8 v : 61300
g 150.00

b 60600 -

-a..‘. s s a4 i 360 . 00 e e e

o
TOTAL CFU
SCREENED X
10L5/71 4 0ML

+H3
«03
¢ 36
17
«10
et ¥ ¢ § §
' 061
15

c

TOTAL !
- RECOMBIMANTS - - SCREENED X
/1«0ML

e .06 e e e o

TOTAL
HOe -OF -ANIMALS EQUALS - -

2012

2,00
«00

“B.0O

9,00
3.00

~ 1400 -
11.,00°

10.00

48,00

8,00 -

0
RECOMB/CFU

10E=-5

3¢17

«00

TTTTT 2262
B2e94

3000

T be92

18403
66e07

9,..%.,~ -

TOTAL SCREENED OQUT OF RANGE EQUALS

DATE STARTED: DEC. 24s 1971

66467

e e - - QRBANIEME SACCHAROMYCES D=3 -

MEAN C/MEAN B = 22,

e = COLy B
(X 10E5)

MEAN

MAX
MIN

RANBE -~ e

61

24

«63
01

—COLs €

(X 10E0)
5433

T e 62 =14 00 76492 -

11.00
000

(X 10E-5)

37.40

Toe92
«00

GOk B

~ CARDS IN

NO—OUTLIERS — -

236 0UT 0 LINES

| ~CSCX-CSCOS5F-— 21 NOV 72 - 19135156 USER CFUOOT - —— 200

70 PROCESSING TIME

5669 SECONDS

44



] ——

AT HOST MEGIATED ASSAY REPORT SHFEY - -

TEST I

~COMPOUNUS-FDA Thel o ORGARISME - SACCHARUMYCLS U=

DOSE LEVEL! INTERMEDIATE - 2500 HG/KG

TREATMENT? IN VIVO, ORAL, ACUTE DATE STARTED: DEC. 240 1571

& 8 c D
TOTAL CFU TOTAL RECOGHB/CFU

T ANIMAL-_ _RAW-CFU ¥—— SCREENED X RECOMDINANTS - SCRLENED X -

NUMBER JOES/Le0ML  10ES5/1.0ML /1eUM. 10g~5

e~ T2 ¢ | E e s ! | e Y 11 T & L T4
75600 75 12.00 16006
8000 - + (8 . 2.00 £5eud

270+00 027 2.00 Teitl
28400 28 2.00 Teld

- - 20000 « 20 1.00 - T
620400 b2 6,00 12¢°O

O OGO E It b

t

£0 e 1200 00 g R e (B0 e - Be 33

TOTAL : 2¢57 30,00

NO« OF ANIMALS EGUALS 10

MEAN C/ZMEAN B = 11,66

- : COLe-B - e CULe G- wonoev CObw D

- (x 10E5) {X 10E0) (X 10E~5)
. MEAH o206 3400 10,73
i RANGE . ot e § 400 e - 25400

e
e

7FCARDS IN

MAX 75 12,00 25.00
MIN ‘ o0k 00 G0

— NO-OUTLIERS S — - S —

= TgCx CSCBSF._ 21 Nov 72_.19:36% 3 _yser CFUoo? ~ _p00

236 0UT 0 LINES 70 PROLESSINo TIME 5479 4EC0ND$

— t

160000 - —— ———e16 -~ 100 bedB e

o BB e g QU e e e g e e




. “]J

————

- ‘ -?—m~mww~wm-HGST~MEDIATEO ASSAY REPORT SHEET
‘ TEST I
{ T ——COMPOUND} FDA Tiel - o - ORGANTIGMI SACCHAROMYCES De3 -

DOSE LEVCLo HIGH - 5000 M(?/KG

- TREATVENT' IN VIVOo ORALo ACUTE DATE STARTE.D. DEC. 24: 1971

- I A B c D
L TOTAL CFU TOTAL RECOMB/CFU
— ANIMAL - -—— RAW CFU X - ~SCREENED X — RECOMBIMANTS ~— SCREEMED X - - —
[}. NUMBER 10ES/1eUML  10E5/1.0ML /140ML 10E=H
<

1‘*~”~M~mmﬁ“~19-00>~'~~““'““w.02"n'*M'“”“mi;eo B e V-] <3 T
7000 + 07 2.00 28457
30«00 «03 2000 6bets7
ST 2H0400 W28 o 300 o 12450 - -
130.00 «13 4,00 3077
. 2700 e0J 1.00 37404
T T T T T 390600 T T T e 39 T T 2,00 T B 1§ e e

l
oL ELN
i

1_ TOTAL +91 15,00

- NO. OF ANIMALS EQUALS 7
' TOTAL SCREENZD OUT OF RANGE EQUALS 3

~
S g . e e e e e e S — —
-

MEAN C/MEAN B = 1656 ‘

} - — S e e i ~ S e e e e e e

i coL, B COL. C COL. D

(X 10E5) (X 10E0) (X 10E=5)
S . e MEAN . Y 1. LY MR % . S——
T RANGE «37 2,00 61.54
- ) MA X , 39 4400 6os07
SRR — e MIN e 02 e} @O0 - B 1T e e
]'ﬁ NO OUTLIERS

1SSCX CSCBSF 21 NOV 72 19i36313 USER CFU00? 200
“'CARDS IN — 236 OUT ~—-0--LINES~ 68 PROCESSING TIME — - 5,76 SECONDS - - ——




TEST I

COMPOUNDS -FDA 711 — -

DOSE LEVEL- LOW - 30 HG/KG

TREATHENT' IN VIVO. ORALo JUGACUTE

A

B _
TOTAL CFU TOTAL
~SCREENED X-—RECOMBI~NANTS -
10E571.0ML /1 «0ML

c

ANIMAL— -~ —RAW-CFY X -
NUMBER 10E5/1.0ML

230400 - -
28000
36000 )

“&OBF 00 -
4604.00

150.00

- 370 . 00 e
R - B30+400

TOTAL

gDy -
228
e 36
49
o 46 1.00
15 1.00
37 - B
«83 - 3.80

4,00
200

QNG U E LN e

Bel? 14,00

NOe« OF ANIMALS EQUALS 8

TTTT200

s o 2 i e 1 6 00 e e el

—o---——-HOST MEDIATED ASSAY REPORT SHEET - - -~

DATE STARTED! DEC, 24+ 1971

D

RECOM3/CFU
—SCREENED X~ — -
10e~5

14429
S5¢56
2ell
217
6eb7

8.70 -

= ORGANI=MI SACCHAHOMYCES Cw3

e 00 N [

e NOe- OF-DEAD ANIMALS EQUALS - 2 — —- -

MEAN C/MEAN B. 2 .. 5442 -

COoL. B
--{X 1OES5) -
40
«68
o83 -
15

CoL. C
~{X-10E0)
175
4400

MEAN
, RAHGE
MIN

«00

COL,
AKX LQE=S) o
5438
14429
14429 -
«00

e e < e ;‘ . 00 e e e e <

. TY 73 S

D

b : - : * SUMMARY WITH OUTLIERS Rznovsa

MEAN C/MEAN 8 =

J.k46

, . coL, B
Tem - e , : (X 10ES)
& S MEAN - — (41
: RANGE 268

MAX «83
e MIN e 15

coL. C

(X 10E0)
e 5. S
2400
3400

- e

COLo
(X lﬂa-b)

g 00 B T T r—

C

#ell}
8.70
Ge70

I JATA CARDs EHCOUNTERED BY SYSTEM = IGNORED

R ey

+00 - e

ur T
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HOST MEDIATED ASSAY REPORT SHEET -
TEST I

i

pu— COMPOUNDS-FPA Ta=l -~ - - ORGANISM! SACCHAROMYCES D=3 - -
FA
N DOSE LEVEL: INTERMEDIATE = 2500 MG/KG
- TREATMENT' IN VIVO, oRAL. SUBACUTE DATE STARTED' DEC. Dy 1971
. o A B C D
A , _ : TOTAL CFU TOTAL RECOMB/CFU
= s ANIMAL -~ —RAW CFU- X SCKEENED X  RECOMBIRANTS ~ - SCREEMED X — -
1 NUMBER 10ES5/1.0ML 10E5/1 ¢ OML /1e0ML 10E=5
L -
- 1 370600 - T g3 T 200 T B
- 2 53000 53 2.00 3.77
-~ ) 28000 «28 3,00 1071
) = - 30400 T T e 13 T 10,00 T THeY2 %
5 180400 .18 8,00 Ble kil
Y - 6 16000 16 2,00 12450
= 7 85600 - T w8 .06 T egh T
B 8 -- 17000 17 2.00 11e76 -
' 9 530400 *53 2,00 3677
b TOTAL 2.45 31,00
R NOs OF “ANIMALS EQUALS - 9 ———- - e e
i NOe OF DEAD ANIMALS EQUALS 1
= MEAN C/MEAN B = 12,73
— COLe B -~ ~—— COLe C— ———COLe D — -
- (X 10ES5) (X 10EQ) (X 10E=5)
4 : ) MEAN «27 .44 18.81
SRR S RANGE -~ o 48 oo 40, 00 - e P64,92
- MAX «53 10,00 76,92
? MIN .08 <00 «00
o~ * SUMHARY WITH oUTLIERS RﬁMOVED
| — e e L . B
. — —MEAN C/MEAN D = Q411 S — S S
- , coL, B COL, C coL, D
— e = (% 10ES) (X 10EQ) - - -~ {X 10L=5)
' "EAN 29 2.63 1155
RANGE 45 R.00 44,44
= e MAX s e g B B G0 e Rle it
; HIN « 08 e Q0 « 00
e : e e e o L 48
~ 5CX CSC85F 21 Nov 72 19:36:32 USEKR CFUB07 200
o oo B el _w_%%r__o_,*!*--; F DTN =Y - Py . bk - A

™




- HOST-MEDIATED ASSAY REPORT GHUET -~ -~ -

TEST I
[~ GOMPOUND S FDA Te=1 — - - oo o

-~ -ORGANIM? GACCHAKOMYCES Um3

{

OOSE LEVEL: HIGH = 5000 MG/KG

o TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED?: DEC. 24y 1971

f"f??fﬁw' T A B c : o
P E o TOTAL CFU TOTAL RECUMB/CFU

i ANIMAL ———RAW CFU X~ - SCREENED X — RECOMBINANTS - - SCREEMED X - - -
o~ NUMBER 10ES5/1.0ML  10E5/1.0ML /14 0ML 10g=5

160600 - el T B,00 37650
" 20000 .- «20 2.060 1000
35000 + 35 12.00 3he29
B3N QO T T T e By T T PO T T Be 35
400.00 e 40 5,00 ' 1250
330300 ¢33 6.00 18418
e 160600 0 T 16 0 T I 3,000 1867
560000 Se60 14,00 250
3900300 390 12.00 ' Je GO

11.73 64,00

R b
|

i
)
CONCUE W

-4 TOTAL |

- NOw -OF -ANIMALS EWUALS -9 — e e i
2 NOe OF DEAD ANIMALS EGUALS 1 .

jr‘ MEAN C/MEAN B = S5.46

S e el +f + MU - SRR of 1 SRR Y o s I s S
A (X 10ES) (X 10E0) (X 10£=5)
S : MEAN 1.30 7ell 15490
: : e RANGE v oo B gl o s § 3400 e 35400
MAX 5.60 14400 3750
MIN ) 016 2400 2450
N0 -OUTLIERS— e : o

—

fjf

e,

i

'--CSCX-CSCBSF—21 NOV 72 - 19137141 USER CFU0OT — 200 —— o

Se04 SECONUS

7™~
[| CARDS IN 234 ouT ¢ LINES 70 PROCESSING TIME

a9
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.HOST MEDIATED ASSAY REPORT SHLET

CO-POUND? FDA 71~1

TEST II

ORGANISM? SALMONLLLA TALSAD

LOSE LEVEL: NEGATIVE CONTROL = SALINE (ACUTE)

TREATMENT: IN VIVOr ORALY

A

ANIMAL
KURBER

9TU0
Tiel0
9l.580
73430
66410
60430
4220
5740

N TN

F0. OF ANIHALS EqQUALS

RAW CFU X
L0ET/0.6ML

ACUTE

g

TOTAL CFU X

108712060

16235
11.80
15634
12.22
11,02
104,05
Te03
11.23

3

TOTAL CFU QUT OF RANGE ESQUALS e

PiEAN
RANGL
MAX
‘ MIN
hO QUTLILRS

CoLs .
(x Luiid)
11.87
9.2U
1623
Teld

OATE STARTED: FEBRUZRY 21, 1973

¢
TOTAL NO.
HUTARTS X
105073 0ML

t600
HeDU
be00O
G.0C
t.00
de04
Ge0T
2.00

S S .

CoLe C
(X 10:0)
Geld
3400
Be00
Sa400

r
MUTATION
FRE (C77)
X 100=3

PR iss |
.
¢33
Py PR
«54
oD
0%
oS

coL. D

{(x 10F=")

o 5%
5%
e85
«33

50




HOST MELLATED ASSAY REPORY SHLET
TEST 11

CO“POUNDS FDA 71=1 OnGANIGM: SALMOMELLA Tals3s

LDOLE LEVELT POSITIVE CONTROL = DMN =~ 100 MG/KG (ACUTE)

THLATHENT S IN VIVOe ORALe ACUTE DATE STARTED: FEBRUARY 2%, 1973

YOTY Y TR TR, TR ]| T R

P

A £ < o
TOTAL NOeo MUTATINON
ANIMAL Raw CFU X TOTAL CFU X MUTANTS X FRE (C/3)
NUHBER LUET/0 e GHL 10EG/e UNL 100071000 X 1og=8
p 324%0 SeltC 67,00 12.01
2 S804 5!92 G4 .07 I‘Ei,ﬂsq
3 Bt Y27 167,00 14,72
& 5510 9.18 33,00 Ne2h
b 504037 10.00 105400 10,80
o S2eli Ba73 124,00 n.20
N 5810 el 112.00 1147
ri0s OF AlNilMiEL > EQUALS 7
FOe OF CORTAMINATEL EUUSLS 1
TOTAL CFU CUT OF R-HGL EQUALS €
CoLe . Cue € coL. D
(X 1u:.:) 0 10t.0) {x 10or=i)
MEAN et 9547 12460
RANGC. Bebi 7.0 6573
MAK 0,00 124490 15.29
MIN Seby 07110 Qe

N0 QUTLILRS
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HOST MERIATED ASLAY REPORT SHOEY

COPOUND: FLA Tl=}

vOLE LEVEL! Low = 30 MG/KG

TREATRENT !

ANTIMAL
KRUMBER .

C ~NDT &Gl

A

Kew CFU X
LeE7/0.0ML

h7.aﬂ
lulcﬁﬁ
28307
DT el
284 G
9403
113,12
£Geld)

1Oe OF ANIMALS EQUALS
0e OF CUNTAMINATEL EqUaLS

NO OUTLILRS

MLAN
RANGL
MAX
MIN

TEST II

IN viVor OrALe ACUTE

B

TOTaL CRU X

100/ 0L

11.17
A3eH3
Wle5Hu
16¢23
19607

Fedt
13-&5
1l.02

.&

4

Cole
(< Y16Gz:)
18e10
3254
4G50
8.2u

C
TOTAL HDe
MUTARTS X

LOLQ/ 2 e OME

.00
.00
w00
el
.G
Gt
10-00
11,00

B S

CoLe €
(x 1050}
HBe6d
Yeith
11,00
veul

ORGANISME SALMONELLA TAISy:

n
MUTAYION
FRE (£7°)
A 10E=4

« B4
MV
22
. 3% ]
BT
1.1%
03

107

CoL.e B
(X 10€=2)
5D

vy

1..1:"3

22

52

DATE STARTEDS FEBRUARY 21, 1973
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HOST MEDIATED ASSLAY REPORY SHET

TEST II
COVPOUND: FDA 7i=1 ORGAMNISMS SALMONELLA TA1G3n

COSE LEVELS INTERMEDIATL ~ 2500 MG/KG

TREATHENY S IN VIVOe ORALs ACUTE DATE STARTEDY FEBRUARY 21+ 1973
A B C )

’ - TOTAL NO. MUTATION
ANIMAL kA¥Y CFU X TOTAL CFU X MUTANTS X FRE (C/1)
NUMZER 10E7/0. 61 10EDZ21 UL L0L0/1.0ML X 10Fen

1 646 L1} 10,79 14,00 103ﬁ

by 6159 13425 e 0N «78

3 73«12 124,16 B.0U b

4 Toe 70 12,78 1i.00 «B5

o) LTeUD G il 14,008 1.47

& 60} 10,05 AU 1 1] 1,89 *
7 7590 12464 19,00 152

a8

BEet luobu 10,00 1.1

"0« OF ANIMALS LGUALS &
JOTAL CFU OUT OF HANGE Ewlals K

CoL. Cu_ e C CTLe O

(X 107 .:) tx 1020) (X 107 =n)
AN 11457 13.79 1.21
HANGL L RALH 12.00 $1.33
MAX 1“0“U 20.00 IQﬁQ
MIN Gabl B30 o’

* SUMMARY WITH CUTLIERS REMOVED

COLe o Culse € cot.

(X fun) (x 10t0) (X 10C=2)

MLAN 11e7¢ 12.806 1.10

FENGL . Ja4iy 1106 s AYH

HhX 18,4y 15.00 .50

MIN Qe 8,00 Y1)
’ 53




2
£ HOSY MEDIATED ASSAY REPOAT SHLET
| TEST 11
’ LOrPOUND: FDA Tie=}1
=
I GOLE LEVLLD HIGH = 3000 HG/KO
P TREATHENRY . IN VIVOr ORALe ACUTE
; A B "
= TOT4L NOe
{ ANIMAL Ra¥ CFU X TOTAL CFU X HUTANTS X
; HUBOBER 10E770.6M0L 1vLa/71 .0k L0071 OML
F=
é i 77095) 32.&3 11‘03
‘ 2 S5Tesd be2i 5400
- 3 J0e49 ‘held 16,99
& bhe?0 1Ge78 13,00
f Y 8leG 1345 lo.00
& b2t ) Be77 12,00
r 7 YUY gi 1568 14,00
S O OF ANIRALS LOUALS 7
NOe OF CONTAMINATEL EeUalh e
r TOTAL CFU QUT OF RaNGEL EQUALS &
COLe . CoLe €
F‘ (X 316L#) (X 1GL0)
. MEAN L08Y 11.16
_ RANGL. 10495 11,00
MAX 15.64 16490
r KiN Seld 500
{r * SUMKARY WITH OUTLIERS REMOVED
' ‘ CoLe u Cuie C
f. (X $Cic) (X L0:L0)
! MEAN . 1le2y 1133
REANGL Yol 11.00
HAX 1564 dHe 00
q‘ MIN G20 5400

O/GANISGME SALMOMLLLA TALIS3:

DATE STARTED: FEBRUARY 21, 1973

N
MUTATION
FRE (C/)
X 10r=3

«05

e 81
1,77 *
) P

l-‘.a
137

s+ Oli

CQL e D
{x 10E~2)

1.15

1.3

1.4

. ();b

Cole
(x LOF=it)
L1053

73

127

o6k

54
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HOST MEBIATED ASSEY RUFPOKY SH:ET
TEST II
CO-POUND: FDA 71« ORGANISMS SALMOMLLLA TA1%3a

LOLE LEVELS NEGATIVE CONTROL = SALINE (SUBACUTE}

TREATEENT Y IN VIVO: OHALs ACUTE DATE STYARTEDS FEBRUARY 7%, 1073
A B C n
TOTAEL NDe MUTATION
ANIMAL RaW CFU X TOTAL CFU X #UTHNTS X FRE (C/7)
NUMUELR TOLT/00ML IO G/ e UKL 40071000 X Yap=5
1 G041} 0«73 He00 a2
42 Gbiﬁl‘ ’.G.ﬁx& VALY .5';
S 3367 Hed2 Jaldi} o5
& ‘i707‘;} 7.93 Lelu 07“
2 el Gebt Y HY «f 8
o 31 PRI 9¢G:i 7400 o71
7 U e 1973 ‘ 16,04 64
& 4leldl YY) , de00 .%: ]

40« OF ANIMALS ZoUAlLSs b
TGTAL CFU CUT OF RAHGE EuUaLYS é

CoLe .. Ccie C cot. U
(x 14Giil) (% 10:i0) ix 10F=")
HLAN Feisl e lB : ' N
RANGL fuetis Te11Q w2
MAX : 156705 L0400 P A
MIN Sedd Jea00 P

0 CUTLIZRS

55



HOST MELIATED ASSAY REPORT SHIET

TEST 11
CO“PQUNDS FUA 71~}l ORGANLIGME SALMONILLA Y415340

19

i H

DOSE LEVELS POSITIVE CONTROL = DMN = 100 HG/KG (SUBACUTE)

h

’[} TREATMENTY S IN VIVO» ORALe ACUTE DATE STARTEDS FEDRUARY 23, 1973
E |
‘ A £ C )
Jq TOTAL NOe MUTATION
i ANTMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/)
‘e HUMBER L1CET/G.6ML 108/« ke, 106071080 X 10E=3
’L] 1 37412 6ell 125400 20,22
H 2 30650t Selld 8L 00 3V 4 AU *
y S J31.0% S5.17 147,00 214115
L 3 50403 o33 27400 24,84
;A 5 51470 Jee2 144,00 158,71
6 B2 eixi) 80 112,00 13,52
7 6749 11423 164,00 1he20
5 DYeitt Bytad 176,04 1Ge67
9 UToeis T.87 111.04 . 1“011

Oe OF AhIMAL> EQUALS G
TOTAL CFU OUT OF RoNGL EwU«LS L

1 Th

£ COLs CoLe C caLy D
e tx 1ov..) (x 1oto) (x 10T=:)
ME AN Te77 Aoyl 2107
[1 RANGE, Gelu I o 2222
N MAX 11.25 2UT7.00 b TRK
{ HIN 515 111.040 13.42
)n
; * SUMMARY &ITH QUTLIERS REMOVED
u| COLe . Cite € CoLe D
$ (X 1vi) (x 10:0) (x 106~)
C HE AR 7Y ¥ 1553475 19,23
B RANGL Gel T \he 30 18,97
%* . MAX 11.22 euT.10 2R.45
L A MIN Sed? 111,00 13.57

ST

»C:i‘] nw.',‘sg

Naperoun
}4

56
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HOST MEQIATED ASSAY REPORY ShiET

TEST 11
COHPOUND: FDA Tl-)
LOLE LEVEL: LOw = 30 MG/KG
TREATHENT: IN VIVI, ORALe HUBACUTE

A 83

ANTMAL Raw CFU X TOTAL CFU X
HUHBER LOET/0 . 6ML, LOLB/Z1 s GiL,

) 45,18 Ten2

P 3ol 577

3 S2e24 Ged7

L #5447 765

% 512U 8493

b HH41 0 Qels

7 SBeHG Gott T

KOe. OF _ANIMALS EGQUALS 7
TOTAL CFU CUT OF RONGE EQUELS 3

COLO [

{x 10:0)
MEAN Te;
RANG.  PYTEG
FiAX Deli}
MiIN Hes?

1O OUTLI1ERS

ORGANISM? SALMONLLLA TALS3S

DATE STARTEDS FEBRUARY 03,

¢
TOTAL MO
KUTARTS X
L0E0/1«UML

17.00
14,00

2400
13.00
10.00
12.00
10.0Q

Cu.e €
(X 1020}
2o liv
Geul
1700
5000

n
HUTRATIOH
FRE (C/9)
Y, LOEe=s

2elb
Dol
10545
te702
1,17
1.31
247

COLe O
(4 305=:)
1e223
1.3
2el7
1417

19773

57
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HOST MESIATED ASHAY REPORY Siw-ET

(O POUND: FDA 71}

OSE LEVEL: INTERMEDIATE « 2500 MG6/KG

TEST II

TREATHENT IN VIVO: GHALr SUBACUTE

ANTMAL
faliaER

fodiE S o 3 § G i F¥5 T

HOo OF AWIMALS EQUALS
10s OF CONTAMINATEUL EaUnLs
TOTAL CFU OUT OF KaNGL Euunlks

HO OUTLILRS

A

RAY CFU X
LEET/700ML

34,09
53059
3153
35027
3640
4BeJ%
T8ea(
Thezh

MEAN
RANGL
MAX
MIN

b

TOTAL CFU X
10Eu/1 a0kl

567
Bebith
Belb
Ded7
6,07
BelGd
13400
1237

1

CoOLe ..
7.34
Tella
13006

Se¢cly

ORGAMISMS SALMONLLLA TAiIS3e

DATE STARTEDS FEBRUSRY 23, 1973

<
TOYAL NG
HUT/RTS X
105071« 0ML

B U
e 2}
15.00
17.09
1.0
12.00
11.G62
135,090

ek 4

Cuie €
{x 10i0)
120&3
JeUO
17.00
He0Q

0
MUTATTION
Fre (C7)
X 10f~-0

1.81
1efrl
DNl
Pe:?
et
1.7

.6“
1,45

CoLe D
(x 105=)
1.32
202
286

o 05
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HOLT KECIATED ASSAYC REPORT SigET

TEST II
COPOUNDY FDA T71ie=}

LOLE LEVEL! HIGH « 5060 MG/ZKS
TRCATHENTS IN VIVOe ORALs SUBACUTE

A B

aNIKAL RAW CKU X TOTAL C€FU X
NUMBER . AOET/0e0Mh  10E6/1.0%L

b 489,60 8a27

& 70,90 11.62

3 Q.40 Heb2

4 8¢9 Ged2

] el Dad2

) 97«4 16423

7 bl o9 SeG2

NOs OF ANEMALS LQUALS . 7. .
TOTAL CFU QUT OF R-hGE EGUALS 3

CoL.
(X 1ni)
MLAR Q7
RAKGe 10.22
BAX RS
MiN Dedd

OHGANISMS SALMOMELLA YTAIS3A

DATE STARTED: FEBRUARY 23, 1973

¢ "
TOTAL NOo MUTATION
HUTANTS X FRE (C/1)
1070741 UML X lOE=§
14.00 1.8
15,00 127
16,00 1.20 _
ety o1 DebH L3
1,00 1.32
Je00 «B5
12.03 2lch
Cue € Cole D
(X 10°0) (x 1nf=s)
1371 18R
2l.10 2.3
2 110 26
7,00 .55

* SUMMARY ®1TH CUTLIERL REMUVED

Cul. .

o (X 200L0)

HEAN Yot
RARG:. 10+
MAX 1623

MIN Hede

CGLs C COoly

{X 16c0) (X 10£=1)
11433 1,37
a0 151
1500 205
7.00 .5)‘5

59
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HOST MEDIATED ASSAY REPORT SHEET
J: TEST II
© o COHPOQNQ3 FQA 7;‘; QBGENIS”! SAQQHARQ&Yggs D=3
L DOSE LEVEL: NEGATIVE CONTROL = SALINE (AcuTE)
|| TREATMENT: IN VIVO, ORAL, ACUTE OATE STARTEDI FEBRUARY 5, 1973
é: )
E? A 8 Cc D
lj V IOIAL gfq !QTAL RECGHB/CFU
ANIMAL RAW CEQ & SgRggNED X RggQMBINANIS SgRggNgD X
NUMBER  10ES/1.OML  10ES/1.0ML  ~71,0ML 10€-5
1 565.00 .58 1,00 1,71
2 ?!9.00 032 1909 3.!3
3 }069999 !.Q§ 5009 be72
4 336,00 034 , 3.00 8,93 o
5 3!7090 o?? 0. 11
6 ~§19009 ' hZ 1?00 2.?9
4 450,00 «45 . £e00 4e44
ToTAL ' . Se4% 13,00

NO. OF ANIMALS EQUALS 7
TOTAL SCREENED OUT OF RANGE EQUALS 3

MEAN C/MEAN B = 3.73
] GOL. B GOLb g o goLo p
(X 10€5) (X 10E0) (X 10E=-5)
MEAN «50 1.86 3.62
RANGE o764 5,00 8,93
MAX 1.06 5.00 Be93
MIN e32 0o 0,

© SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 3017
CoL. B COL. C COL. D
(X 10€5) (X 10€0) (X 10€=-5)
MEAN e52 ie67 2.73
RANGE 74 5,00 4072
MAX 1.06 5.00 4eT2

MIN 032 0o O

6;‘ .
v

;ﬁ = S =y

60
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HOST MEDIATED ASSAY REPORT SHEET

TEST 11
COMPOUND: FDA 71-1

ORGANISM?: SACCHAROMYCES D=3

DOSE LEVEL: POSITIVE CONTROL = EMS = 350 MG/KG I.Me (ACUTE!

¢ - -

A . B

TOTAL CFU
ANIMAL RAW CFU X  SCREENED X
NUMBER 10ES/1.0ML  1DES/140ML
1 943,00 .96

2 611,00 .61

3 478100 "ad

4 387400 «39

5 2653.00 2.65

6 1894,00 1.89

7 514100 51
8. 653,00 65

9 987400 -99
ToTAL | 9.12

NO, OF ANIMALS EQUALS 9
TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B = 3048
COL, 6

(X 10E5)

ME AN 101

RANGE 2427

MAX 2465

MIN +39

NO OUTLIERS

DATE STARTED: FEBRUARY 5, 1973

c
TOTAL
RECOMBINANTS
71.0ML

40,00
30,00
28400
17.00
41,00
2400
28.00
37.00
33.00

278,00

COoL. C
(X_10£0)
30,89
26400
41,00
17,00

0

RECOMB/CFU
SCREENED X
10E-5

42,42
49,10
58.58
43.93
15.45
12,67
54,47
56066
33.43

COL. D
(xi!OE’B)
40,75
45,91
58,58
12,67

61
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HOST MEDIATED ASSAY
TEST II

COMPOUND: FDA 711

DOSE LEVEL: LOW = 30 MG/KG

TREATMENT: IN VIVO, ORAL,

A

ANIMAL
NUMBER

RAW CFU X
10E5/150ML

804,00
392,00
370,00
762,00
1i27,00
"593,00
390.00
424,00

ENO U W N

TOTAL

NO, OF ANIMALS EQUALS

ACUTE

8

TOTAL CFU
SCREENED X
10E5714 0ML

+ 80
*39
037
.76
1013
59
039
.42

4,86

8

NO, OF CONTAMINATED EQUALS 2

MEAN C/MEAN B =

MEAN
RANGE
MAX
MIN

MEAN C/MEAN B =

"

MEAN
RANGE
MAX
MIN

ILLG I-FORHAT INPUT
INS

12.55

COL. B

(X 10€5)

61
o 76
le i3
g37

11,80

COoL. 8

(X 10€%)

.64
o74
lel3
039

REPORT SHEET

ORGANISM? SACCHAROMYCES D-3

DATE STARTED! FEBRUARY S5,

c
TOTAL.

RECOMBINANTS

71.0ML

5,00
6400
8000
9,00
17,00
4,00
600
6400

61400

CoL. C
(X 10€£0)
7,63
13,00
17,00
4.00

® SUMMARY WITH OUTLIERS REMOVED

COL. C
(X 10£0)

1.57
13.00
17.00
4000

D

RECOMB/CFU
SCREENED "X

IOE 5

6.22
15,31
21,62
11.81
15,08

6475
15438

14e15

1973

COLe D

(X 10E~-5)
13.29
15,40
2l.62

6,22

CoL. D
(X 10E~5)
12.10
Ye17
15438
6422

62
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HOST MEDIATED ASSAY REPORT SHEET

<

COMPOUND: FDA T1-1 ORGANISM: SACCHAROMYCES D=3

DOSE LEVEL: INTERMEDIATE - 2500 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: FEBRUARY 5, 1973
A B R 0

o ‘ o TOTAL CFU TOTAL RECOMB/CFU

ANTMAL RAW CFU X SCREENED X  RECOM3INANTS SCREENED X

NUMBER 10E5/1,0ML 10E5/1.0ML /1.0%ML 10E-5
1 4§17.00 L2 7.00 16.79
2 364,00 ' .36 8.00 21.98
3 433,00 43 6.00 13.86
L 544,00 .54 4,00 - 7.35
5 928.00 .93 ' 3.00 3.23
6 1067.00 1,07 9.00 8.43
7 710.00 - - S & N 411,00 - - 15,49
8 517.00 .52 11.00 . 21.28

TOTAL 4,98 59.00

NO. OF ANIMALS EQUALS 8
TOTAL SCREENED OUT OF RANGE EQUALS 2
_ . . MEAN C/MEAN B = 11.85
coL. B CoL. C COL. D
(X 10E5) (X 10ED) (X 10E-~5)
MEAN .62 7.38 13.55
RANGE .70 8.00 18.75
MAX . : 1.07 - 11.00 21.98
MIN .36 3.00 3.23
NO OUTLIERS .
STOP
SRU'S:,.T

t

—
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71~1

TEST 11

DOSE LEVEL: HIGH = 5000 MG/KG

TREATMENT: IN VIVOs ORALs ACUTE

A

ANIMAL RAW CFU X
NUMBER  10ES/1.0ML

367,00
493,00
1473,00
"3864,00
705,00
1272400
480,00
1196.00

S~NANS W

TOTAL

NO., OF ANIMALS EQUALS

8
TOTAL CFU
SCREENED "X
106571 0ML

37
49
le47
“e38
0?0
1.27
boee
1.20

6437

8

NO, OF CONTAMINATED EQUALS 1
TOTAL SCREENED OUT OF RANGE EGQUALS

MEAN C/MEAN B =

MEAN
RANGE
MaxX
MIN
NO OUTLIERS

8463

COL. B

(X 10E5)

80
1.11
1.47

37

ORGANISMI SACCHAROMYCES D=3

DATE STARTED: FEBRUARY Sy 1973

c D
TOTAL RECOMB/CFU
RECOMBINANTS  SCREENED X
71.0ML T 10£~5
4,00 10490
8,00 16,23
700 “4.75
2400 5e21
3,00 4,26
8.00 6429
9.00 18,75
14,00 . 1Tl
S5.00
1
CoL. C CoL. D
(X 10E0) (X" 10E=5)
6.88 9.76
12.00 14,49
14200 18.75
2+00 4,26

64
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-1

DOSE LEVEL: NEGATIVE CONTROL = SALINE =

TREATMENT! IN VIVOs ORAL» ACUTE

ANIMAL
NUMBER

D~ W N

TOTAL
NO,

RAW

A

608,00
785,00
4;1.00
513100
981,00
670.00
832.00
785000

OF ANIMALS EQUALS

CFU X
10ES/1,0ML

TEST II
ORGANISM!

(SUBACUTE)

DATE STARTED:

TOTAL SCREENED OUT OF RANGE EQUALS 2

MEAN C/MEAN B

MEAN C/MEAN B

MEAN
RANGE
MAX

MIN

MEAN
RANGE
MAX
MIN

B c
TOTAL CFU !OTAL
SCREENED "X RggOMBINAQIS
10&5/1.0ML /71.0ML
06! 3099
.78 5400
4l 3,00
.51 2,00
98 4400
67 3.00
83 9o00
ng 6.00
5.58 35.00
]
6427
COL. B COLe C
X 10E5) (X lOEQ)
070 .38
05? 7.00
o?d ?oQU
04l 200

¢ SUNMARY WITH OUTLIERS REMOVED

5447
COL. B Cot. C
(X 10£5) (X 10E0)
«68 3,71
«57 4400
98 600
o4l

2000

SACCHAROMYCES D=3

MARCH 25 1973

D
RECOMy3/CFU
SCREENED X

10E=5

4,93
6437
7630
3.30
44,08
4.48
!008? ®
.66

COL. D
(X 10E=5)
6419
6092
10.82
3,90

CoL. D
(X 10E-5)
5,53
3aT4
T.64
- 3.90

65
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-1

TEST II

ORGANISMI SACCHAROMYCES D=3

DOSE LEVEL: POSITIVE CONTROL. = EMS = 350 MG/KG IeMs (SUBACUTE)

TREATMENT! IN VIVO, ORALs ACUTE

A

ANIMAL RAMW CFU X
NUMBER 10E5/1 5 0ML

706.00
5?4.00
956,00
657,00
543000
10680.,00
156100
47100

BSOS WN e

TOTAL

NO . OE ANIMALS EQUALS
TOTAL SCREENED OUT OF

MEAN C/MEAN B =

MEAN
RANGE
MAX
MIN

MEAN C/MEAN B

MEAN
RANGE
MAX
MIN

- e e -

B C
TOTAL CFU TOTAL
SCREENED X RECOMBINANTS
10€571.0ML " 71,0ML
71 36.00
+52 44,00
96 3?00?
066 38.00
05? 37.09
1,08 50400
115 61400
47 28400
6.09 331.00
8
RANGE EQUALS 2
54,34
COLe B COL. C
(X 10€5) (X 10£0)
o76 41,38
68 33,00
1,15 61,00
ed7 2Bl 00

% SUMMARY WITH OUTLIERS REMOVED

51.55
COL. & coL. C

(X 10ES) (X 10E0)

"« 80 41,00

68 33,00

1415 61,00
047 28,00

D

RECOMB/CFU
SCREENED X
106-5

50,99
83,97 ®
38.70
57.84
68,14
46,30
52.86
59445

COL. D
(X 10E~5)
57.28
45,27
83,97
38470

CoL. D
(X 10E=5)
5347
29,44

~ 6H.14
- 38.70

E
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HOST MEDIATED ASSAY

TEST II
COMPOUND: FDA 71-1

DOSE LEVEL: LOW = 30 MG/KG
TREATMENT! IN VIVOs ORAL»s SUBACUTE

- - e

ORGANISM?: SACCHAROMYCES D=3

DATE STARTED: MARCH 25 1973

A B c D
TOTAL CFU TOTAL RECOMB/CFU
ANIMAL RAW CFU X SCREENED X  RECOMBINANTS  SCREENED X
NUMBER 10ES/1.0ML  10E571,0ML 71.0ML 10L=5
1 954,00 95 6+00 6.29
2 643,00 0% 5400 7.78
3 872,00 87 B.00 9.17
¥ 4 771400 77 7400 9.08
! 5 821,00 .82 7.00 Bo53
6 973,00 «97 3,00 3.08
£ T 379,00 .38 2000 5428
. TOTAL Se4l 38.00 ’
5{ NO, OF ANIMALS EQUALS 7
s TOTAL SCREENED OUT OF RANGE EQUALS 3
‘; MEAN C/MEAN B = 7,02
- coL. B CoL. € COL. D
B (X 10ES5) (X 10E0) (X 10E~5)
- MEAN 77 5.43 703
: RANGE «59 6400 6409
n MAX o97 Be00 9,17
T MIN 38 2400 3.08
: NO OUTLIERS
Egop
P
L -
b

67
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HOST KEDIATED ASSAY REPORT SHEET

TEST II
COMPOUND: FDA T1-1

DOSE LEVEL: INTERMEDIATE = 2500 MG/KG

TREATMENT: IN VIVO, ORALs SUBACUTE

A 8
TOTAL CF
ANIMAL RAW CFU X SCREENED X
NUMBER 10ES/140ML 166571, 0ML
1 911.00 91
2 422400 042
3 556,00 e56
4 974400 «97
5 422,00 o42
6 388,00 «39
7 973400 97
IOIAL e ' 4465

NO, OF ANIMALS EQUALS 7
TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B = 9,04
COL. &

(X 10E5)

MEAN 66

RANGE 59

MAX 97

MIN 39

NO OUTLIERS

ORGANISM: SACCHAROMYCES D-3

DATE STARTED: MARCH 2y 1973

c
TOTAL

RECOMBINANTS

T /le0ML

4.00
8400
11.00
7.00
3,00
3.00
6.00

42.00

coL. C
(X 10ED)
6¢00
8400
11.00
13400

D

RECOMB/CFU
SCREENED X
10E-5

4,39
18,96
i9.78
7.19
T.11
7.73
617

COL. D
(X 10E-5)
10419
15.39
19.78
4439
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HOST MEDIATED ASSAY REPORT SHEET

TEST 11
COMPOUND: FDA T1-1

DOSE LEVEL: HIGH = 5000 MG/KG
TREATMENT: IN VIVOs ORALs SUBACUTE

A 8
TOTAL CFU
ANIMAL  RAW CFU X SCREENED X
NUMGER  10ES/I.0ML  10€571.0ML
1 545,00 «54
2 325.00 .33
3 961.00 2986
. 894400 -89
5 425.06 43
6 718,00 072
7 411200 e
8 1396.00 1.40
ToTAL 5,68

NO. OF ANIMALS EGUALS 8
TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B = 7,04
CoL. B
(X 10E5)
MEAN 71
RANGE 1,07
MAX 1440
MIN | 33

NO OUTLIERS

ORGANISM: SACCHAROHYCES D=3

DATE STARTED: MARCH 2 1973

C
TOTAL
RECOMBINANTS
/1e0ML

9.00
7,00
2400
6400
3.00
5.00
3,00
5+00

‘0099

CoL. €
(X 10E0)
500
7400
9400
2.00

D
RECOMB/CFU
SCREENED X

10£~5

16,51
21,54
2608
6471
7401
6.96
T30
3+58

CcoL. 0
(X !05'5)
8,96
19.46
2;.54
?008

69
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4, Cytogenetics
a. In vivo
(1) Acute study
The negative control group of animals
were within normal Timits for breaks. The positive control exhibited the
expected severe damage due to the positive control compound, TEM. The inter-
mediate and Tow levels contained breaks within normal values. The high level
48 hours group was above the normal historical controls but was not considered
to be significant. Both the 48 hours intermediate and high level groups con-
tained one reunion each. Although this finding is significant it has been ob-
served infrequently in negative control groups. The mitotic indeces compare
favqrab]y with the negative control group.
(2) ~ Subacute study ) \ '
A11 groups within this study were eésenfia]iy
negative. The mitotic indices were within normal Timits.
b. In vitro
The negative and the positive confro] groups were
within normal limits. The low level contained 2% cells with centric fragments

and the high level contained 1% cells with budges. The intermediate dosage

group was negative.

70
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c. CYTOGENETICS SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-1
AMMONIATED GLYCERRHIZIN

71
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FOA 71-1

ACUTE STUDY
METAPHASE SUMMARY SHEET

% 4 p4

Cells Cells % Cells Cei]s

Dosage No. of No. of  Mitotic  with with other with

Compound (mg/ka) Time* Animals Cells Index % Breaks Reunions Aber, ** Aber.
Negative Control Saline 6 3 150 6 0 0 0 0
Saline 24 3 150 10 0 0 0 0
Saline 48 3 150 12 4 0 0 4
Low Level 30 6 5 250 9 0 0 0 0
30 . 24 5 250 9 3 0 0 3
30 48 5 250 9 2 0 0 2
Intermediate 2500 6 5 250 8 4 . 0 0 4
2500 24 5 250 10 2 0 0 2
2500 48 5 250 N 4 1 0 5
High Level 5000 6 5 250 6 4 0 0 4
5000 24 5 250 8 6 0 0 6
5000 48 5 250 6 8 1 0 9

Positive Control i -

(TEM) wwe 0.3 48 5 250 T2 31_ 21 4 (a) 46

*Time of sacrifice after injection (hours). 2
**Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).
***Acute dose only one time. Sample taken at 48 hours. :

~
n



Compound
Negative Control

Low
Medium

High

Dosage*
(mg/kg)

Saline
30
2500

5000

*Dosage 1x/day x 5 days
**Cells that have polyploidy (P), pu1verization (pp), or greater than 10 aberrations (a).

€L

I n
FDA 7141
SUBACUTE STUDY
METAPHASE SUMMARY SHEET
%
Cells
No. of No. of Mitotic. with
Animals Cells Index % Breaks
3 150 10 0
5 250 12 0
5 250 8 0
5 250 6 1

>

3 ~i13
P’ %
Cells % Cells Cells
with other with
Reunions Aber, ** Aber,
0 0 0
0 0 0
0 0 0
0 0 1



T s il il e ca ey

Compound

Low Level
Medium Level
High Level
Negative Control

Positive Control
(TEM)

1

Dosags**

{meg/ml)

10

100

1000
Saline

0.1

1

Mitotic
Index

| 1 1 I B 1
FDA 71-1
ANAPHASE SUMMARY SHEET
% Cells
with % Cells % Cells % Cells

Hlo. of Acentric with % Multipolar Other with
_Cells Frag. Bridges Cells Aber. * Aber,

100 2 0 0 0 2

100 0 0 0 0 0

100 0 ] 0 0 1

100 0 0 0 0 0

00 1 12 2 "2 (pp) 23

rCells that have polyploidy (P), pulverization (pp), or areater than 10 aberrations (a).
Cel1s harvested 48 hours after addition of compound.

174
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5. Dominant Lethal Study
a. Acute study
In general, significant differences between the
negative control and experimental groups were noted in a few instances atv
various weeks throughout the parameters. However, no strong indications were
seen.
b. Subacute study
‘The overall results are similar to those found in
the acute study with the exception of preimplantation losses. Significant
increases were shown in this parameter in the low and intermediate dosage groups

at several weeks.

EB BIONETICS : 75
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C.

DOMINANT LETHAL ASSAY
SUMMARY TABLES
‘CONTRACT FDA 71-268
COMPOUND FDA 71-1
AMMONIATED GLYCERRHIZIN
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TABLE I
COLPOUND 1 STUDY ACUTE

FERTILITY INDEX

LOG ARITH HLISTORICAL NEGATIVE DOSE LEVEL - DOSE LEVEL DOSE LEVEL PUSITIVE
DOSE DOSE WEEK CONTROL CONTKOL 30.000 NG/KG 2500.000 HG/KG $000.000 G /KG CONTROL
1 36/ 40=0.90 7/20=0, 35 6/72020.30 . T720=0. 35 6/720=0,40 1/20x0. 3%
E X %, x¥ L 3 *x
] 2 36/ 40=20.¥0 11/2020.5% 13/20=0,65 o W /20=0.70 6/2020,30 9/20=0,.45
11 ‘T ) ' % i
1! { 3 36/ 4020.90 17/20=0.85 14/2020.70 V 15/20=0.75 11/20s0,55% 13/720=0,65
11 { * % *
1! 1 4 37/ 400,93 18/20=0,90 15/20=0.75 = 14,/2020.70 13/720=0.,65 13/20=0.,65
11 ] ¥ % ¥
5 36/ 40=0.90 16/20:0.80 16/20=0.80 16/20=0,60 15/720=0.75 17/20=0.85
{ 7} 36/ 40=20.90 15/20=0,75 15/20«0.,75 13/20=0.65 15/20=0.75 17/20=0.85
1 *
! 7 37/ 4020.93 15/20s0.75 14/20=0.70 14/1920.74 14/20=0.70 14 /26=20.70
{ * » *® [ ]
B 36/ 40=0.90 16/20=0.80 15/7200.75 14 /16=0.84 13/720=0.065 16/20=0;80

]

SYBBOLS ON FIRST LINE DENOTE S1GNLFICANT KELATLONSHLPS ANV DIFFEKENCES USING
{HE NEGATIVE CONTROL GROUP

SYMDOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HRISTORICAL CONTROL GROUP

ONE !,* a SIGNIFICANT AT P LESS THAH 0.05
TWO 1,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFLCANTLY DIFFERLNT FROM CONTROL
! SIGNIFICANT LINEAK BELATIONSHIP WliH ARLITH OR LOG DOSE (HEADING OF COLUUNN)

~
~J
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\ TABLE II1
COMPOUND 1 , STUDY ACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PRBGNANT FEMALE

LOG ARITH HISTORICAL, NEGATIVE DOSE LEVEL . DOSE LEVEL DOSE LEVEL POSITIVE

DOSE DOSE WEEK CONTROL CONTROL 30.000 HG/KG 2500.000 MG/KG 50004000 MG/KG CONTHOL
¢
1 4317 36=12.0 86/ 7=12.3 7/ 6=11.2 . 86/ 7=12.3 84/ 8=10.5 86/ 7=12.3
{ 2 433/ 36=12.0 114/11=10.4 152/13a11.7 171/14=12, 2 727 6=12.0 Bd/ Y= 9.8
*aD
3 433/ 36=12.0 191/17a11.2 176/14m12. 6 165/15=11.0 136/11=212.6 159/13212.2
4 4237 37s11.4 219/18212.2 12/15=12.1 178/W4=12.1 142/13210.9 139/13=10.7
eI
& 1 5 434/ 36=12.1 185/16211.6 176/16211,0 179/16=11.2 198715213, 201 212/17=12.5
: eX
6 409/ 36x=11.4 199/15=13.3 187/15=12.5 157/13=12. 1 207/15=135.8 222/17=13.1
& 11 6 1 : “*301 bl 1) ¢ *%g
7 US4/ 37=12.3 180/15=12.0 170/14=12. 1 177/14=12.06 172/ W4a12.3 177714212, 6
B 405/ 36=11.3 200/16=12.5 197/15=13. 1 190/W4=213.6 156/13=12.0 179/16=11.2
& ! “g1 ol bl T B Y

SYHBOLS ON PIRST LINE DENOTE SIGNIFICANT RELATLONSHIPS AND DIFFERENCES USLNG
THE NEGATIVE CONTROL GKOUP

SYNBOLS ON SECOMD LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DLFFERENCES USING
THE HISTORICAL CONTROL GKOUP .

& AND ¢ = TWU-TALLED TEST
{ AND ®» = ONE-TALLED TEST

UNE 1,b,38,% = SIGNIFICANT AT P LESS THAN 0.05
\‘THO leb,de* & SIGNIFICANT AL P LESS THAN 0.01
o]

*od LIGHNIFICANTLY DIFCERENT FROM CONTHOL }

ol SIGNIFICANT BELATIONSHIP WIQH ARLITH OF LOG DOSE (HEADING OF COLUMN})
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LOG ARITH
DOSE DOSE

& 11 6!

& 1

& 1t &6l

selt g8l

Eetll & 11t

WEEK

1

8

TABLE IIIX
COMPOUND 1 STUDY ACUTE

AVERAGE CORPORA LUTEA PER PREGKANT FEMALE

HISTORICAL NEGATIVE DOSE LEVEL . DOSE LEVEL DOSE LEVEL POSITIVE
CONTROL CONTROL 30.000 NG/KG 2500.000 HMG/KG 5000.000 NG/KG CONTROL
!
USk/ 36=12.6 92/ 7=13.1 787 6=13.0 : 90/ 7=12.9 108/ 8=13.5 93/ 7=13.3
461/ 36x12.8 132/11=12.0 162/13=12.5 176 /1=12.6 167 6=212.7 99/ 9=11.0
: *Dib
4517 36=12.5 222/17=13. 1 199/14=14.2 201/15=13. 4 160/11=14.6 176/13=13.5
*al *aX
436/ 37=11.8 253/18x14.1 232/15=15.5 191/14=13.0 176/13=13.5 159/13=12. 2% 00
**9d1 bl 12 8 *0l oI
4457 Jo=12.4 221/16x=13.8 197/16=12, 390D 214/716=13. 4 215/715=14.3 237/17=213.9
al *odl *dg
4277 36=11.9 220/15=14.7 212/15=14. 1 182/13=14.0 233/715=15.5 255/17=15.0
hbd T B¢ *5291 *31 *¢aol %y
4667 37=x12.0 198/15=13.2 186/14x13.3 182/14=13.0 189/714=13.5 187/714=13.4
*al
W27/ 36=11.9 233/16s14.6 222/15x14, 8 211/14=15. 1 187/13e14. 4 204/16=12.8%ab
**201 “*aadl “*udl **@al

SYMBOLS ON FIKRST LINE DENOTE SIGNIFICANT HELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE COUNTROL GROUP

SYHBOLS ON SECOND LINE DENOTE SIGNLIFICANT RELATIONSHIPS AND DIFFLRENCES USING
THE HISTORICAL CONTROL GROYP

& AND * = TIWO-TALLED TEST
! AND @ = ONE-TAILED TEST

ONE l,b,0,% = SIGNIFICANT AL P LESS THAN 0.05

6L

TWO 1,6,d,* = SIGHIFICANT AT P LESS THAN 0.01

¥, SIGNIFICANTLY DIFFERENT FROM CONTROL )
o1 SIGNIFICANT RELATLONSHIP WITH ARLITH OR LOG DOSE (HEADLING OF COLU#N)



LOG ARITH
DOSE DOSE WEEK
1
&1 €1
1 2
3
gelt & 11
4
g6l & 11
5
E611 & |
6
ge1l 1
7
) !
8
E6ltl 6611

-

.

AVERAGE PREIMPLANTATION LOSSES PER PKEGNANT FEMALE

HISTORICAL

CONTROL

23/ 36=

28/ 36=

18/ 36=

13/ 37=

11/ 36a

18/ 36=

12/ 37=

247 36s

0.6

0.8

0.5

Ot

0.3

0.5

0.3

0.6

- |

.|

e A

CONPOUND

NEGATIVE

CONTROL

6/ 7= 0.9

18/11=

31/17=

34/18=

.36/16=

21/15=

18/15=

33/16=

1.6

1.2
I

2.1
**xddl

N I |

R

TABLE IV
STUDY ACUTE

DUSE LEVEL

11/ 6=

10/13«

23/ 1=

50/15=

21/16=

25/15=

16/14=

25/15=

1.8
*al

0.8
1.6
$*2al

3.3
LTI

1.3
*xQal

1.7
“*231

.1

1.7

i

SYNBOLS ON FIKST LINE DENOTE SIGNIFICANT RELATIOHSﬁle AND

THE NEGATIVE CONTROL GkOUP

X

[ p—

DOSE LEVEL

4y 1=

5/14=

36/15=

13/1us=

35/716=

25/13a

VALY

21/14n

.sq ]X

PO

0.6

.4

2.4

G.9

2.2

1.9

0.4

L)

o

DOSE LEVEL
30.000 NG/KG 2500.000 MG/KG 5000.000 MG/KG

@D

“2I

*al

00X

@l

@D

=L

24/ B=

4/ b=

22/11a

34/13=

17/15=

26/15=

17/ 4=

31/13=

DIFFERENCES USING

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT HELATIONSHIPS AND DIFFERENCES USING
THE HISTURICAL CONTKOL GROUP

&t AND * s TNO-TAILEV TEST
! AND ® = ONE-TAILED TEST

ONE {,0,d,% = DIGNIFICANT AT P LESS THAN 0.05
g’l‘ﬂo lebod,* = SIGNIFICANT AT P LESS THAN 0.01

*,@ SIGNIFLCANTLY DIFFERENT FROM CONTR

oL

o1 SIGNIFICANT RELATIONSHIP WITH ARITH OK LOG DOSE (HEADING OF COLUMN)

3.0

0.7

2.0

2.6

1.1

J [ -
POSITIVE
CUNTROL
17 1=
ol
11/ 9=
17/ 13=
*dal
20/ 13=
*xagal
WD 25/17s
ool
33/37=
ol
10/14=
“31 .
25/16=
*xyal

1.0
1.2
1.3
*d1
1.5

"3

*%g

1.6
oL



S RO B i N T T T

TR PTY OPTY PTY Ty 0y T T T oy S T
L : TABLE
~ COMPOUND 1 STUDY ACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) PEK PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
DOSE DOUSE WEEK CONTROL CONTROL 30.000 NG/KG 2500.000 BG/KG 5000.000 NG /KG CONTRQL
1 9/ 3620.25 0/ 7%0.0 7/ 631.17 2/ 71=0.29 3/ 8=0.38 16/ 7=2.29%ugaT
«*gaD gl
2 11/ 3620.31  9/11=0.82 7/1320.54¢  5/1420. 36 17 620.17 46/ 9=5.12%%0al
) “x@al
3 15/ 36=0.42 10/17=0.59 5/1420.36 . 9/1520.60 /11201080  56/1324.31%%aa]
2D a1
4 20/ 37=0.55 7/18«0.39 6/15:0.40 4/1420.29 6/13=0.47 *% /1328, 62%%ac 1
. L2 'Y B
5 21/ 3620.59 7/16=0.44 4/16=0.25  19/16st. 1981 6/15=0.40 58/17=3. 42%%aa1
*e gl
6 16/ 36=0.45 11/1520.74 /150,94  7/13a0.54 15/15=1. 00 15/17=0. 89
| 2L @I
7 26/ 3720.71  6/1520.40 14/1421,00%%00I 4 /1420, 29 15/14=1.082I  12/14=0. 86
*ol ' ab
B 13/ 3630.37 17/16x1.07 16/1521.07 | 11/14s0.79 11/13=0.85 12/1620. 75
getl 301 a1 X *ogl @

SYMBOLS ON FIRST LINE DENOTE.SIGRIFICANT BELATIONSHLIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP :

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHLPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST

! AND @ = ONE-TALLED TEST

ONE l,b,0,* = SIGNIFICANWT AT P LESS THAN 0.05
TwO l,b,0,% =« SIGNIFICANT AT P LESS THAN 0,01

L8

*,0 SIGNIFICANTLY DIFFEBBNT FROW CONTROL .
bol SIGNIFICANT KELATIONSHIP WITH AKITH OR LOG DOSE (HEADING OF COLUMKK)



LOG AKRITH
DOSE DOSE
¢! 11
1! 11

on e |

WEEK

1

HISTORICAL

3

CONTROL

L 74

9/

10/

15/

LL Y4

13/

177

9/

36=0.25

36=0.25

3630028

3730. u‘

3650039

36=0.37

37=0.40

36’0.25

¥

X

2

COMPOUND

NEGATIVE
CONTROL
0/ 7‘0.0

6/17=0. 36

6/186=0.34

.u/16“0.25

8/15=0.54

S/1520.34

11/16=0.609

*h

1

DOSE LEVEL DOSE LEVEL DOSE LEVEL
30.000 MG/KG 2500.000 MG/KG 5000f000 HG/KG
2/ b=0.34 | -2/ T=0.2Y9 2/ Ba.25
6/13=20.47 3/14=0.36 1/ 6=0417
3/14=0.22 8/15=0454 1/11=20.10
4/1520,27 4/14=0.29 6/1320.47
4/1620.25 10/16=0.63% W/15=0.27
4/15=0.27 6/13=0.47 9/1520.50
12/1“:0.86:*' 3/14=0.22 8/1420.58
8/1520,.54% 9/1“:0.65‘* 9/13=0.70

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

L3

SYNBOLS ON PIRSI LINE DENOTE SIGNIFICAKY RELATIONSHIES AND DIFFERENCES USING

THE NEGATLVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE f,* = SIGNIFICANT AT P LESS THAN 0.05
TwWO 1,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIPFERENT FKOM CONTROL
| SIGNIFICANT LLNEAR RELATIUNSHIP WITH .ARLITH OR LOG DOSE (HEADING OF COLUMNN)

[0
N

) B Rt R A TN I ) B

TABLE VI
STUDY ACUTE

POSITIVE
CONTROL

6/ 750.86**
L 2 3

Y/ 9=1.00e*
*

12/1320.93%%
%

13/132 1. 00%%
T

16/17=0,95%»
L1

11/1720.65

1/14=0. 50

¥/16=0, 57
*



LOG ARITH
DOSE DOSE

SYMBOLS ON FIRST LINE DENOTE SIGNIFICAN

NEEK

1

- HISTORICAL

CONTKOL

0/ 36=0.0

2/ 36:0;06
47 36=0.12
5/ 37=0.14
6/ 36=0.17
37 36=0.09
5/ 37=0.14

3/ 3620.09

“H R

.

COnPOUND

NEGATIVE

CONTROL
0/ 730.0

“/11'0.37

3/17=0. 18

1/18=20.06

. 2/1630. 13

3/15=0.20

1/15=0.07

5/1620,32

THE NEGATIVE CONTIROL GROUP

SYHBOLS ON SECOND LINE DENOTE SLGNIPICANT RELATION

THE HISTORICAL CONTKOL GROUP

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05
TWO 1,* = SIGNIFICANT AT P LESS THAN 0.01

T

* SIGNIFICANTLY DIFFERENT FKOM CONTKOL
| SIGNIFICAND LiNEAR RELATIONSHLIP WITH ARITH OR LOG DOSE (HEADING OF COLUaK)

o
w

)

1

DOSE LEVEL

30.000 HG/KG 2500.000 HG/KG 5000.000 HG/KG

1/ 6=0.17

1/13=0.08

1/14=0,08

2/15=0.14

0/16=0.0

4/1520.27

1/1“30.08

4/15a0.27

. )

TABLE VII
STUDY ACUTE

h

W h

“h Tk

v

PORPORTION OF FEHMALES W1TH TWO OR MOKE DEAD IMPLANTATIORNS

DOSE LEVEL DOSE LEVEL
-0/ T=0.0 1/ 8=0'13‘
0/1420.0 * 0/ 6=0.0
1/15=0,07 0/11=0.0
0/14s0.0 0/13=0.0
3/16=0.19 2/15=0.14
i/13-0.08 4/15=0.27
1/14=0.08 °>/1420.36
1/1420.08 2/13=0.16

T RELATIONSHIPS AND DIFFERENCES USING

SHIPS AND DIFFERENCES USING

POSLITI

[Bs R SRS ST &

VE

CONTROL

b/ 7=0.58
9/ 9=1.00
10/13=20.77
13/13=1.00
11/1720.65
3/17=0.18
4/14=0,29

2/16=0.13

*
e

r¥
™

%
«%

™
=

L X J
* ¥
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SYNBOLS ON FIRST LINE DENHOTE SIGNIFICANT DIPFERENCES USING
THE NEGATIVE CONTIROL GROUP

SYMBOLS ON SECOND LINE DEKOTE SIGNIFICAKWT

WEEK
1

HISTORICAL
CONTROL

-4

1/

15/

20/

21/

16/

26/

137

43120.03

433s0.03

433=0.04

42320.05

“3“800 05

409x0.04

454=0.06

405=0.04

COMPOUND

NEGATIVE

CONTROL

0/ 86=0.0

9/114a0.08

10/191=0.006

7/7219s0.04

. 1/185=0.04

11/199=0.06

6/180=0.04

17/20020,09

THE HISTORICAL CONTROL GROU®

& ¥
LI ]

THO

*,Q

TWO-TALLED TEST
ONE-TAILED TEST

*,w = SIGNIFICANT AT P LESS THAN 0.05

*,w = SIGNIFICANT AT P LESS THAN 0.01

SIGNIFICANTLY DIFFERENT FROM CONTHOL

S (T

TABLE VIII
STUDY ACUTE

1

DPOSE LEVEL

B I

.:ji;

DEAD IMPLANTS / TOTAL INPLANTS

DOSE LEVEL

DOSE LEVEL

30.000 MG/KG 2500.000 MG/KG 5000.000 HG/KG

1/ 67=0.11 .

7/15220.05

5/176=20.03

6/18220.04

4/17620.03

14/18720,08

1“/,7080. 09 -

16/19720.09

-

2/ 86=0.03

9/16520.06

4/178=0.03

19/179=0. 11

1/157=0.05

4/177=0.03

11/190=0.06

DIFFERENCES USING

3/ 84=0.04
1/ 72=0.02
1/136=0.01
6/142=0.05
6/198=0.04
iS/ZO?:Q.G&
15/172=0.09

11/156=20.08

POSITIVE

CONTROL

16/ 80=0.19

4o/ 868=0.53

56/159=0.36

*%x/13920.81

58/212=0.28

15/2228a0.07

12/177=0.07

12/179=20.07
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TABLE I
COMPOUND 1 STUDY SUBACUTE
FERTILITY INDEX
ARITH HLSTORICAL  REGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE WEEK CONTROL ' CONTROL 30000 HG/KG 2500.000 HMG/KG 5000,000 HMG/KG
! 1 35/ 40=0.88  9/20=0.45 15/20%0.75 ' 12/2020.60 12/20=0.60
{ e *
1 2 36/ 40x0.90 8/2020.40 13/2080.65 11/1920.58 10/20=0.50
11 e * Y
3 35/ 40=0.88 13/20s0,65 19/20=0.95% 15/20=0.75 16/2020.80

*
' 4 36/ 40=0.90 12/20a0.60  16/20=0.80 15/20=20.75 12/20=0.60
11 % "%
! 5 37/ 40=0.93 11/2020.55 18/20=0.90% 16/20=0. 8U 14/20=0.70
| : 4 *
1 6 35/ 4020.88 15/20x0.75 19/20=0.95 18/20=0. 90 11/20=0.55
11 ® &

7 36/ 3820.95 13/20=0.65 15/2020.75 18/20=0.90 11/20=0.55
g * L 3

SYMBOLS ON PIRST LINE DENOTE SIGULIFICANT KELATIONSUIPS AND DIFFERLNCES USING
THE NEGATIVE CONTROL GROUP

SYNBOLS ON SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIPPEKENCES USING
THE KISTORICAL CONTROL GROUP

ONE l,* = SIGNLIFICANT AT P LESS THAN 0.05
TWO 1,* = SIGNRIFICANY AT P LESS TUAN 0,01

* SIGNIFACANILY DIFFEREWT FiOM CONTHOL .
! SLIGNIFICANI LINEAK RELATIONSHIP wITH ARITH OR LOG DOSE (MEADING OF COLUUN)

a8
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TABLE II
COHPOUND 1 STUDY SUBACUTE

AVERAGE NUMBELK OF IMPLANTATIONS PER PREGNANT FEMALE

LOG  ARLTH WISTORICAL  NEGATIVE DOSE LEVEL - DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK  CONTROL CONTROL 30,000 HG/KG 2900.000 NG/KG 5000.000 MG/KG
1 382/ 35210.9 110/ 9=12.2 175/1511.7 . 137/12=11.4 137/12=11. 4
oI 3
& 11 6 11 2 432/ 36212.0 108/ 8=13.5 162/13212,5  131/11=11.9 104/10=10. 4% 02D
! DI
3 416/ 35=11.9 164/13=212.6 233/19=12.3  188/15=12.5 195/16212.2
4 407/ 36=11.3 154/12=12. 5 189/16=11.8  207/15=13.8 135/12=11.3
**9a1 ST T
5 445/ 37=12.0 134/11=12.2 222/16=12.3 209/1b6=13.1 186/10=13. 4
&t &1 | *31
6 420/ 35=12.0 190/15212.7  246/19=13.0 218/18=12.1 135/11=12.3
7 389/ 36=10.8 156/13=12.0 184/15=12,3 218/18=12.1 125/11=11.4
a1 @1

SYMBOLS ON FPIKST LINE DENOTE SIGMIFICANRT RELATIONSHIPS AND DIFFERENCES USING
THE NEGAILIVE CONTROL GkOup

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USIHG
THE HISTORICAL CONTKOL GROUP

6 AND ¢ = IWO-TAILED TEST
! AMD & = ONE-TAILED TLST

ONE 1,b,0,* = SIGNIFICANT AT P LESS THAN 0.05
THO 1,0,0,% = SLGNIFICANT AT P LESS THAN 0.01

& SIGNLFICANTLY DIFFLRENT FROM CONTHROL
{

*
6,1 SIGNIF1CANT RELATIONSHIP WITH ARITH OR LOG DOSE (HLADING OF COLUHNN)

0]
(o)}



COMPOUND 1

T T T OTY Y OTY Y Y Ty

TABLE IIIL

“q

JS )

STUDY SUBACUTE

B )

AVEKAGE CORPORA LUTEA PER PHEGNANT KEMALE

DOSE LEVEL

N 5

R

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTHOL 30.000 HG/KG 2500.000 HG/KG 5000.000 HG/KG
¢
1 409/ 35a11.7 114/ 9=12.7 182/15=12. 1 15571212, Y
2 453/ 36812.6 113/ 6=ll. 1 186/13-1“.3‘ 163/11e14. 8
*QI
3 4377 35=212.5 175/13=13.5 280/19=14,.7 205/15=13.7
H «xgdal d
! 4 G227 16=11.7 172/12=14.3 224/16=14.0 223/715=14,9
&1} **301 ¥gal
! 5 455/ 37=212.3 150/11=13.6 280/18=15, 601 204 /16=15. 3
&6l 6611 ol “eGRL
6 435/ 35=212.4 206/15=13.7 270/19=14.2 233/18=12.9
DX *23aX
7 416/ 36x11.6 167/13=212.9 210715« 14,0 264 /718:13.6
Lt 1t a1 %ol

SYHBOLS5 ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USLING

THE NEGATLVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHLIPS AND DIFFERENCES USLNG

THE HISTOKRICAL CONTROL GROUP
t AND * = TWO~TAILED TEST
| AND & = ONE-TAILED TEST

ONE l,b,0,* = SIGNIFICANT AT P LESS THAN 0.05
THO 1,6,0,* = SIGNLIFICANT AT P LESS THAN 0,01

ed SIGHNIFPICANTLY DIFFERENT FKOM CONTRUL

*
&
[00]
~

o1 SIGNIFICANT RELATIONSHIP WITH AKITH OR LOG DOSE (&E&DING OF COLUMNN)

149/712=12. 4
D1
125/10=12.5
@l
222/16=13.9
ol @l
187/712=12. 3%aD
**301
221/14=15, 8%01
**00l **dal
153/711=13.
Wo/11=12.7
**dp [
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TIABLE IV
CONPOUND 1 STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL . DOSE LEVEL DOSE LEVEL
POSE DOSE WEEK CONTROL CONTKOL 30.000 MG/KG 2500.000 HG/KG 5000.000 NG/KG
'
| ! 1 27/ 35= V.8 47 9= 0.4 7/15= 0.5 . 18/12= 1.501 12/12= 1.0
2 21/ 36=x 0.6 5/ b= 0.6 24/713= 1,991 32/11= 2,9%w31 21/10= 2.1
661t &t 321 bl T'D
3 21/ 35= 0.6 11/13= 0.9 47/19= 2,5%%3aI 17/15= 1.1 27/16= 1.7
! : %221 4 ol
" 15/ 36= 0.4 18/712= 1.5 35/16=x 2.2 16/715= 1.1 12/122 1.0
228 *dwl **3dal hbd I D¢ *aL
5 W/ 37= 0.3 . 16/11= 1.5 958/18= 3,201 35/16= 2.2 33/W4= 2.4
66l &6t *0al **pal LV 17 D § “xagl
| 6 15/ 35= 0.4 16/15= 1.1 24/19= 1.3 15/18a 0.8 18/11= W6
6 1t & ! *al ' *oal
7 27/ 36= 0.8 11/13= 0.9 26/15= 1,7 26/18= 1.4 15/11=e 1.4
& 1! *dal Ll d 1- 3

SYMBOLS ON FIKST LINE DENOTE SIGNIFICANT KELATLIONSHIPS AND DIFFEKENCES USING
THE WEGATLVE CONTROL GROUP

SYHMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHLIPS AND DIFFERENCES USLNG
THE HISTORICAL CONTROL GROUP

& AND * s TWO-TAILED TEksT

! AND ® = UNE=-TAILED TEST

ONE 1,6,d,% » SIGNIFLCANT AT P LESS THAN 0.05
TWO l,b,0,% = SLGNIFICANT ALl P LESS THAN V.01

«d SIGNIFLCANTLY DIFFERENT FROM CONTROL ‘
! SIGNIFICANYT RELATIOUSHLP WLTH ARLTY OKR LOG DOSE (HEADLANG OF COLUMNN)

.

&,
o)
0



y

LOG ARITH
DUSE DOSE
& 1 &8t
6 ! &ett

SYMBOLS ON FIKST LINE DENOTE SIGNIFICANT HELA

me* L~¢$ C;ﬁi

WEEK

1

HISTORICAL

CONTROL

10/ 35=0.29

16/ 36=0.45

23/ 35=20.b66

10/ 3680028

247 37=0.65

117 35=0.49

31/ 36=0.87

B TR A

CONPOUND

=

TABLE V

3OTY Ty

1 STUDY SUBACUTE

“y . %T

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEHMALE

NEGATIVE

CONTHOL
2/ 9‘0.23
5/ 8'0063
8/13=0.62
10/12=0,84
10/11=20. 91

8/15=0.54

5/13=0.39

THE NEGATIVE CONTROL GEOUP

DOSE LEVEL DOSE LEVEL DOSE LLVEL
30.000 MG/KG 2500.000 MG/KG 5000.000 BG /KG
3/15=0.20 - 9/12=0.42 12/12=21.00*a1L
4/713=0.70 4/11=0,37 1/10=0.70
19/19=1.00 6/15=0.40 10/16=0.63
11/16=0.69 S/15=20.34 8/12=0,67
2L
23/1821.28 4 /16=0.84 b/14=0.29
8/1920.43 b/18=0.23 T/1120.b4
19/15=21.27 16/16=0.09 8/11=0.73

TLIONSHIPS AND DIFPERENCES USING

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEKEECES USING
THE HISTORICAL CONTROL GROUR

& AND * = TWO=TAILED TEST
I AND @ = ONE-TALLED TEST

ONE !,b6,2,* = SIGNIFICANT

*

&
o
©o

AT P LESS THAN 0.05
TWO t,b0us* = SIGNIFICANT AT P LESS THAN 0.01

@ OSIGNIFICANILY DIFFERENT FROM CONTHOL
! SIGNIFICANT RELATIONSHIP WITH AKRITH OR LOG DOSE (HEADING OF COLUMK)



LOG ARITH
DOSE DOsk

Y

WEEK
1

HISTORICAL

CONTROL

10/ 35=0.29

137 36=0.37

15/ 35=0.43

177 37=0.46

12/ 35=0.35

12/ 360,34

CONPOUND

NEGATILVE
COBTROL
47 9=0.23
3/ 8a0.38

5/1320.39

5/12=0.42

6/1120.55

1/15=0.47

3/13=0,24

R e T

TABLE VI
S5TUDY SUBACUTE

1

SRS ]

PROPORTION OF FEMALES WITH ONE OR MORE DEAD LMPLANTATIONS

DUSE LEVEL DOSE LEVEL DOSE LLVEL
30.000 #G/KG 2500.000 HG/KG 5000.000 HnG/KG
2/15=0.14 | -4 /12=0, 34 1/12=0,59
6/13=0.47 4/11=0, 37 5/10=0,50
9/19=0.48 4/15=20.27 8/716=0.50
8/16:0.50. 4/1520.27 6/1220.50
8/18=0.45 8/1620.50 H/14=0.29
8/19=0.43 4/18=0.23 4/11=0.37
7/15=0.47 8/18=0.45 b/11=0.37

SYNBOLS ON FPIBST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECUND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE BLSTORICAL CONTROL GROUR

ONE !.* = SIGNIFICANT AT P LESS THAN 0.05
TWO 1,* « SIGNIFICANT AT # LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL

! SIGNIFICANT LIREAR RELATIONSHIP WwITH ARITH OR LOG DOSE (HEADING UF COLUEN)

06
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!
{

!
!

!
!

SYMBOLS ON FIRST LINE DENOTE SIGNIFICAN
THE NEGATIVE CONTEOL GROUP

SYNBOLS ON SECOND LINE DENOLE SIGNIFICANT RELA

!
!

ARITH
DUOSE DOSE WEEK

1

HISTORLCAL

CONTROL

0/ 358000

2/ 36=x0,06
4/ 35=20.12
2/ 36=20.06
1/ 37=0.19
3/ 3520.09

9/ 3680025

COMPOUND

NEGATIVE

CONTROL

0/ 93000

1/ 820,13

3/13=0.24

“/1230.3“

. 2/1120, 19

1/1520.07

1/13=0.08

Tik HISTORICAL CONTROL GROUP

OHE 1,* = SIGNIFICANT AT P LESS THAN 0.05
TWO 1,* » SIGNIFICANT AT P LESS THAN 0,01

*x

* SIGNIFICANTLY DIFFERENT FROM CONTHOL
| SIGNIFICANY LINEAR RZLATIONSHIP WILH ARITH OR LOG DUSE (HEADING OF COLUMN)

L6

TABLE VII

1

DOSE LEVEL

STUDY SUBACUTE

DOSE LEVEL

¥

o

Y] ff]lh

DOSE LLVEL

- i

PORPORTLION OF FEMALES WITH TWO OR KMORE DEAD IMPLANTATIONS

30.000 HG/KG 2500.000 MG/KG 5000.000 bho6/KG

1/15=0.07

2/13=0.16

3/1920.16

3/16=0.19

4/718=0.23

U/ 19=0,.0

4/15=0.27

[

1/12=0.09
0/11=0,0
2/15=0. 14
1/15=0.07
3/1620.19
0/18=0.0

“/1830.23

3/‘230025

2/1050.20

1/1680407

1/1230-09

0/14=0.0

2/]1300’9

3/11=0.28

T RELATIONSHIP§ AND DIFFEKENCES USING

TIONSULIPS AND DIFFEKENCES USLHG

L2

B
—

'ﬂj}w

4

- ¥
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SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFF
THUE NEGATIVE CONTROL GROU¥

SYMBOLS ON SECOND LINE DENOLE SIGNIFLCANT

R

ff

WEEK
1

:>x ‘Efjf
HISTORICAL

CONTROL

10/ 382=0.03

16/ 43220.04

23/ 41620.06

10/ 407=0.03

247 445=20,06

17/ 420=0.05

31/ 389=0.08

SRS U U I T &

COMPOUND

NEGATIVE

CORTROL

2/110=0,02

5/108=0.05

8/164=0.05

10/154=0.07

10/134=0,08

8/19020.05

S/156=0.04

THE HISTOKLCAL CONTKOL GROUP

* 5
@ =

ONE
WO

*‘@

TWO-TALLED TLEST
ONg-TALLED TEST

*,0 = SIGNIFICANT AT P LESS THAN 0.05
*;9 = SIGNLFICANT AT P LESS THAN 0O.01

SIGNIFICANTLY DIFFERENT FROM CONTROL

TABLE VIII
1 STUDY SUBACUTE

DEAD IMPLANIS / TOTAL IMPLANIS

To/21820.,08

ERENCES USING

-

DIFFEUXENCES USING

B TR SEES §

VDOSE LEVEL

12/137=0,09

7/104=0.07

10/195=20.00

4/188=0.03

7/135=0,06

DOSE LEVEL DOSE LEVEL
30.000 MG/KG 2500.000 NG/KG 5000.,000 MG/KG
3/175=0,02 5/13720.04
9/16220,06 4/13120.04
19/23320.09 6/188=0.04
11/189=0.06 5/20720.03
23/222=0.11 14/209=0.07
B/246a0.04 4/21820.02
19/18420.11

8/145=0.07
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APPENDICES
II. MATERIALS AND METHODS
A. Animal Husbandry
1. Animals (Rats and Mice)

Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad libitum until
| they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Labofatories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.

| 3; | Huébdnéry

Animals were held in quarantine for 4-11 days. Mice

were housed five to a cage and rats one io five to a cage. Animals wére
identified by ear punch. Sanitary cages and bedding were used, and changed ‘
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages weré repositioned on racks; racks were re-
positioned within rooms monthly. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments.
Individua]s with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination.

1. Acute LD50 and L05 Determination

Since the compounds proposed for testing are included in

[E BIONETICS
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic
so that determination of a LDg, or a L05 would be of no practical value. In
fact, this has been our experience with previously tested compounds from
this list. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a L05 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LD5, the following
protocol was used. |

Thirty rats of the strain chosen for studies described

bé]ow-and.of apprdximately the age.and weight specified were assigned at rahdom"

to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in se]ectin@ dosages was to choose values which would
cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differipg by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

| [:B BIONETICS
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LDS, slope and confidence limits by the method of Lifchfie]d and
Wilcoxon. The highest dose level used was either a finite LD5 or 500C mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The low level used was either 1/100 of the finite L05 or 30 mg/kg.

| 2. Subacute Studies .

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 hours apart).

C.. Mutagenicity Testing Protocols

1. Host-Mediated Assay
o Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and

Discussion Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tr&ptone yeast
extract broth 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to-use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of

the suspension was inoculated into each mouse intrapéritoneally.  Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LDS) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. A1l animals received 2 ml of the indicator organism intraperitoneally.

8

Each ml contained 3.0 x 10~ cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

m BIONETICS
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saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudate) through

]0'7. For enumeration of total bacterial counts, the 10'6

and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using-a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the ]OO dilution was used, 0.2 mi being
plated on each of 5 plates. The plating procedure was identical to that |
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar p]ates.
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to ]0'5. Samples of 0.1 ml of
the 10'5,‘10'4, and 1073 di]utions'were,removed and plated gn comp]etermedem
(10 plates each). Al1 plates were incubated at 30°C for 40 hours. The 10°°

% and 1073 plates

dilutions were used to determine total populations and the 10~
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/m1 (CFU is Colony Forming Units) of sample plated CFU/ml1 x one/dilution
factor (100 - 10'7) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was: ‘

MF = total mutant cells
total population

(MFt/MFc = 1.00 ;or
_ MF of experimental sample control sample
MFt/MFc MF of control sample

I:B BIONETICS
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Yeast mitotic recombinants (presumptive ade 2,
bj§_§_h6mozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 1079 and 1073 di]utions) were scanned
under the 10X lens of a dissecting scope to enumerate the red colonies and
sectors. Population determinations were made from the 10°5 dilution plates.

A recombinant frequency (RF) was calculated:

Rf = total recombinants counted
total number colonies screened

b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
.hqndlgq‘in the same fashion as those in the acute studyf

C. In vitro study

Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfoﬁd serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken wifh the test compound, diluted, and plated at

50% survival level or above (see HMA Supp]ementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported

[E BIONETICS
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported
5

as sample concentrations, percent survival, and recombinants/10” survivors.

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test

level, was used when no LD50 was determinable.
2. Cytogenetic Studies
a. In vivo study
Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in

the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
' ' ' ' o 8 Hours ~ 24 Hours - 48 Hours'
High Level 5 5 ' 5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5

3 3

Negative Control 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.
Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-

EB BIONETICS
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals

| ' were killed by using C02, and the adhering muscle and epiphysis of one femur
:;n were removed. The marrow "plug" was removed with a tuberculin syringe and

i .

‘ an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS)

in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a

table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KC1

;ﬁ solution was added with gentle agitation to resuspended the cells. The speci-

- mens were then placed in a 37°C water bath for 20 minutes in order to swell

£ the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-

T‘ natant was decanted and 2 ml of fixative (3:1 absolute methanol:glacial acetic

- acid) was added. The cells were resuspended in the fixative with gentle

é agitation, capped, and placed at 4°C for 30 minutes. The specimens were

s again centrifuged, decanted, 2 ml of prepared fixative was added, and the
AR cells were resuspended and placed at 4°C overnight. -

f‘ The following day the specimens Qere again centri-

‘ fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to

{5 obtain a suitable density. The cells were resuspended and 2 - 3 drops of the

- suspension were allowed to drop onto a clean, dry slide held at 15° from the

{ horizontal. As the suspension flowed to the edge of the slide, it was ignited

?‘ by an alcohol burner and allowed to flame. Following ignition, the slides were

| allowed to dry at room temperature overnight. Duplicate slides were prepared.

gq The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for

- 20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene

for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)

;‘ and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

| + 0.005 mm in thickness by use of a coverglass micrometer. The preparations

1

-~
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase spreads that were countable were'then examined
critically using 40X, 63X or 100X 0il immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymjum
(BG20) or a Schott IL570 my interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
aﬁimai. Mitotic indices were obta1ned by count1ng at 1eastc500 cells and |
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a leve]'of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Sect{on of the report.

b. In vitro study
| Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growfh was approxi-
mately 95% confluent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMS0). Cells were frozen in vials in the vapor phase of liquid nitrogen at

a concentration of 2 x 106 cells/ml. When needed, the vials were removed from
1iquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pendéd in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x ]05 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours‘after planting. The dose.]evels
required a preliminary determination of a tiésue'éﬁﬁfure'toxfcity. This was
accomplished by adding logarithmic doses of the compound in saline to a series

5 cells/ml which were almost confluent. The cells

of tubes containing 5 x 10
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48

[H BIONETICS
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, décanted, and
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediate1y.

The microscopes, objectives, oculars, filters
and light sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets. |
I 3. Dominant Lethal Assay ;

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on

: 103




f‘ Monday. It has been our experience that conception’has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to

5- the male as regards subsequent weekly matings._ Females were ki]]ed using CO2

- at 14 days after separating from the male, and at necropsy the uterus was

! examined:for deciduomata (early deaths), late fetal deaths and total implanta-

. tions.

| | Sufficient animals were provided in our experimental

{- design to accommodate for any reduction in the number of conceptions. Each

- male was mated with two females per week, and this provided for an adequate

g, number of implantations per group per week (200 minimum) for negative controls,

;‘ even if there was a fourfold reduction in fertility of implantations. Results

: were analyzed according to the statistical procedures described in Supplementary

';ﬁ A Mqterja1s and Methods. Corpora lutea, early fetal deaths, 1ate_fetq1 deaths

- and total implantations per uterine horn were recorded on the raw data sheets,

éf which are submitted separately.

f‘ D. Supplementary Materials and Methods

| 1. Host-Mediated Assay In Vitro and Formulae

g- a. Bacterial in vitro plate tests

~ This method has been published by Ames: The Detec-

é' tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

rf ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

a Hollaender, Editor, Plenum Presé, New York (1971).

fﬁ b. In vitro for mitotic fecombination

- (1) Strain D-3 was grown to stationary phase

| on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

- plates and washed twice in saline and cell concentration determined spectro-

{

-
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photometrically. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu was easily used.)

(2) Cells from the concentratfon suspension
were diluted appropriately into 0.067 M Phosphate buffer bH 7.2 to previde
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determfnation
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival lTevel
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of to£a1 population and red
sectors. Total surviving population was conveniently measured on plates of
1074 and 1075 dilutions using 0.2 ml per plate (5 plates), éﬁd sectors deter-
mined on plates of 10'3 and 1074 dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting
microscope at 10X magnification.

(5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen's Minimal Medium:

@ BIONETICS .
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4X Salt Solution:

(NH,) S0, 8.0 gm

K2HP04 56.0 gm

KH,PO, 24.0 gm

Na Citrate 4.0 gm

Mg 504 0.8 gm

Biotin ~0.004 gn

HZO qs to 1 liter

Sterilize by autoclaving
(121°C/15 min.)

Medium:
4X Salt Solution :250 ml

5.0% Glucose (sterile) :100 ml (If histidine is added
: at concentration of 30
mg/liter, this becomes
. . a complete bacterial.
‘medium. )

1.5% Bacto-agar 1650 ml
(sterile)

Complete medium (bacteria):

Bacto-Tryptone 1.0 gm
Yeast-E&tract 0.5 gm
Bacto-Agar 2.0 gm
Distilled H,0 100.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

Complete medium (yeast):

KH2P04 1.5 gm
MgSO4 0.5 gm
(NH4)2504 4.5 gm




Peptone 3.5 gm
Yeast-Extract 5.0 gm
Glucose 20.0 gﬁ
Agar 20.0 gm‘
Distilled H20 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One

convenient approach is to grow cells directly on coverslips in petri dishes.

With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50

mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.

When adequate numbers of mitoses are visualized directly utilizing ar inverted

microscope (usually 48 to 92 hours after planting) the coverslip is transferred

to absolute ethanol for 15 minutes for fixation. They are

then stained with

any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)

and attached to a slide with mounting media for evaluation.

Anaphase prepara-

tions may also be prepared on cells grown in suspension or cells from a mono-

layer that have been put into suspension.

centrifuged and fixed with the squash fixative.

In this instance the cells are

They are then suspended in

the stain and a drop of the suspension put on the slide and covered with a

coverslip. However, in this case, only the excess stain is gently expressed

from under the coverslip and no squashing is carried out.

In anaphase prepara-

tions no pretreatment with colchicine or hypotonic expansion is used and no

technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies

The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies;

a. The fertility index

The number of pregnant females/number of mated

females with the chi-square was used to compare each treatment to the control.
Armitége's trend was used for linear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.

b. Total number of implantations

- The t-test was used to determine significant

differences between average number of implantations per pregnant female for

each treatment compared to the control. Regression techniques were used to deter-

mine whéther the average number of implantations per female was re]ated to
the arithmetic or log dose.

c. Total number of corpora Jutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.

EB BIONETICS
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were:
1inear1y related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose.

g. Two or more dead implants

The proportion of females with two or more dead
implants computed was treated same as above (f).

h.  Dead implants per total implants

Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical contrel.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. As informatipn'became available
from the on-going investigation of these data, it was reported and suggestions
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram

4. kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = pbwer of the hydrogen ion concentration to the base 10

9. M = molar solution

10. conc. = concentration

11. MTD = maximum tolerated dosage = High = L05 if determined
or else exceedingly high dose, such as 5 g/kg

- 12. INT = intermediate = medium level

13. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine
or colcemid

16. LD50 = that dosgge which produced 50% mortality in the
group of animals treated

17. LD5 = that dosage which produced 5% mortality in the group
of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usage level (low level)

21. Al = acute intermediate level (medium level)

22. AMTD = acute maximum tolerated dose level (LD5 level,
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high level)
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SAU = subacute usage level (low level)

SAI = subacute intermediate level (medium level)

SA L05 = subacute LD5 level (MTD level, high level)
CO2 = carbon dioxide

DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency
MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the negative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 105 = mitotic recombinants x 105
Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

x2

= a test of variation in the data from the computed
regression line - tested in these studies at the 5% level
Aber. = aberrations

Frag. = fragment

HMA = host-mediated assay

115



